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IN SHIPYARDS, as in every sphere of industry, Metropolitan-Vickers 
in the forefront of electrical progress. Many advances in the design of mom 
and welding machines for shipyards owe their origin to the resed 

enterprise and experience of this great organization. 4 
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Recipes for Economic Growth 


NCE in a while an international organisa- 

tion produces a report which throws light 
on what has been happening to the economy, 
in a way that no home-produced document 
can do. This is possible for two main 
reasons. First, the foreign observer is able 
to take a detached view uninfluenced by 
the daily comings and goings of the politicians 
and commentators. And as all countries 
are treated on the same footing, any com- 
parisons that are made are likely to be 
objective and impartial. A study of this 
kind is the tenth annual economic review of 
the Organisation for European Economic 
Co-operation, published under the title 
Policies for Sound Economic Growth. 

On the whole the report makes reassuring 
reading. In the past six years Western 
Europe has gone through what can be re- 
garded as its first relatively normal business 
cycle. A phase of healthy expansion was 
followed by an inflationary boom, and then 
by a mild recession. To meet these changing 
conditions, governments took various steps 
to reconcile economic expansion and full 
employment with stable prices and a healthy 
balance of payments position. Not all of 
them met with equal success. 

The period from 1953 to 1957 can be 
divided into two distinct phases. In the 
first, up to 1955, prices were rising in most 
countries, but without anything that could 
be called inflation developing. Industrial 
production rose everywhere to meet civilian 
demand, which was now getting back to 
normal after the strains of the Korean crisis 
and the post-war recovery period. In short, 
people were going out to buy the things that 
just simply were not available before. This 
was true of consumer goods and housing 
alike. In Britain the drive for 300,000 houses 
a year started. Elsewhere, investment gener- 
ally became easier and more profitable. In 
Germany fixed investment, excluding hous- 
ing, rose by 23 per cent, in France by 13 per 
cent, in Italy 7 per cent. The corresponding 
figure for Britain was 12 per cent. One 
aspect of this expansion was an increase in 
trade between the countries of Europe, 
helped on by the OEEC policy of liberalisa- 
tion of quotas. 

By the middle of 1955 the second phase 
started. Pressure of demand had built up 
and some key industries, notably coal and 
steel, were working at the very limits of their 
capacity. These were the days of fat order 
books and lengthening delivery dates. The 
increase in Output was matched by bigger 
imports of raw materials. Price increases 
and balance of payments problems followed. 





These affected different countries at different 
times, beginning with Denmark early in 1954 
and going on to Britain in 1955 and France 
in 1956 and 1957. Production in Western 
Europe went on rising through 1955-56, 
although at a slower rate, and speeded up 
early in 1957 after the Suez crisis. In Britain 
and the Netherlands strong measures had to 
be taken in September, 1957, to check infla- 
tion and ease the run on reserves. The 
OEEC report finds that in many countries 
steps to slow down inflation were taken too 
late. The rise of wages and prices went on 
unchecked too long; so monetary policies 
when they were put into operation were not 
so effective as they would have been earlier. 

Standing well back, the drafters of the 
report say that the most important objective 
of policy is tostimulate an adequate rate of 
growth. But growth of demand by itself 
is just as likely as not to bring inflation and 
balance of payments problems with it. The 
big need in the months ahead is seen to be 
stimulation of consumption. There has been 
a big increase in productive capacity in the 
last ten years. A great deal of this is not 
being used, as the Economic Review of the 
National Institute of Economic and Social 
Research recently pointed out. The remedy 
is for governments to place greater emphasis 
on consumption. In this the OEEC report 
is in line with much of the advice the Chan- 
cellor is receiving just now on how to frame 
his budget. Cuts in purchase tax would 
complement work already done in easing 
hire purchase and other credit facilities. 

But no country in Western Europe is big 
enough to generate its own prosperity. The 
report stresses the need for increased trade, 
especially between the industrial countries 
and the raw material and foodstuff pro- 
ducers. The Organisation strongly advises 
governments to take more action to concert 
economic policies, especially as the new con- 
vertibility arrangements will make trade 
balances more sensitive. 

So long as inflation is avoided, Europe 
should be able to achieve high rates of growth 
without running into dollar balance of pay- 
ments difficulties. How long the present 
satisfactory position lasts depends to a large 
extent on the form in which the Organisa- 
tion itself survives. If Britain and ten other 
of the OEEC countries are entirely left out 
of the increased opportunities for trade and 
investment in the Common Market, then the 
recipes for growth offered in this report will 
be about as relevant as some of Mrs. 
Beeton’s specialities were at the height of 
food rationing. 
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Cover Picture.—A technician in the isotope hand- 
ling laboratory at Harwell using remote handling 
devices to put radioactive material into containers 
for customers. Protection against radiation is 
afforded by the lead block screen. 
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Plain Words 


Last week I bumped into a young barrister 
I had known as a student. He had, I 
remembered, been a keen conncisseur of 
literature and drama, and had, I gathered, 
just purchased a near-derelict theatre, in 
which he planned to stage plays of great worth 
but doubtful popularity. The presentations 
which he would promote were to be financed 
by rich men, who were prepared, even 
anxious, to offset their considerable profits, 
achieved in business, by losses in some other, 
less businesslike, concern. Thus, not only 
would the burden of taxation be appreciably 
diminished, but funds which might have 
been devoted to some suspect or even unde- 
sirable national enterprise would be trans- 
ferred to a project more appealing to the 
investorss 

But, I wonder, is anyone deceived? I 
have come to the conclusion that somewhere 
deep in the recesses of the Inland Revenue, 
giving vent to an occasional chortle, is a 
little grey eminence who rules the country. 
He may not have the power of legislation, 
but his schemes are far too complicated for 
any Minister or Member of Parliament to 
understand, so the necessary signature is a 
mere formality. The instrument by which 
he governs is the tax structure. It is no 
oversight that he does not tax capital gains, 
nor is it because such a tax would be difficult 
to administer. I suspect rather that it is a 
sort of take-over conspiracy, directed against 
waste and inefficiency, a device to promote 
the revival and reinvigoration of tired 
companies not making the best use of their 
assets. The bidder, encouraged by the 
prospect of an untaxed gain or the chance to 
offset other profits, purchases such a company 
puts it in running order, and either resells it, 
or operates it himself, efficiently, with 
increased returns and benefits all round. 
It follows that the proliferation of tax 
accountants is not simply a parasitic growth, 
but serves as a lubricant, in much the same 
way as middlemen lubricate the market 
system. 

But behind it all, moulding the economy, 
manipulating the financier, conditioning 
people’s tastes, determining their habits and 
activities, is a shadowy figure. Milder and 
more discrete, subtler and less conspicuous 
than Morton, his Tudor predecessor, he is 
nevertheless a man whose preferences can 
readily be discerned. He clearly likes effi- 
ciency, has a soft spot for minorities and the 
theatre, but feels that such modern fancies 
as the cinema and kitchen gadgets are signs 
of decadence. He has a streak of the 
puritanical, classifying other people’s plea- 
sures somewhat arbitrarily as luxuries, but 
is nevertheless a patriot, expressing his 
Imperial preference by a distaste for foreign 
goods. He also likes a joke. 

CAPRICORN 


Weekly Survey 


March 6, 1959 ENGINEER{y, 





Trade Across Two Tariffs 


The question of how far the external tariff 
system of the new European Economic Com- 
munity can be harmonised with United Kingdom 
tariffs has already excited strong feelings. The 
Federal Trust for Education and Research has 
had a report prepared by the Economist Intel- 
ligence Unit on the factual background of this 
problem. The report, which is called A Com- 
parison of the United Kingdom Tariff and the 
Proposed Tariff of the European Economic 
Community, is available at 10s a copy from the 
Federal Trust. The object of the report is to 
describe the similarities and differences between 
the United Kingdom’s existing tariff structure 
and the EEC tariffs as they will be at the end 
of the transition period between 1970 and 1972. 

Taking the whole range of United Kingdom 
imports and using 1956 value figures, at least 25 per 
cent of the total are free from import duties 
levied by either the United Kingdom or the EEC. 
On 18 per cent of the United Kingdom imports 
and 12 per cent of imports from the Common- 
wealth, the duties levied by the United Kingdom 
and EEC are similar and could be brought 
together without serious modification of present 
United Kingdom tariffs except for the abandon- 
ment of certain imperial preferences. On 
35 per cent of total United Kingdom imports 
and 45 per cent of imports from the Common- 
wealth (that is, on all foodstuffs except those 
on what is known as List G) the difference 
between United Kingdom tariffs and EEC tariffs 
is too big to raise the United Kingdom level 
high enough to be acceptable to the countries 
of the Common Market. The foodstuffs in 
List G should be added to this group, bringing 
the amount of trade covered by this category 
up to 37 per cent of total United Kingdom 
imports and 48 per cent of imports from the 
Commonwealth. There is thus an area of 
incompatibility amounting to about 37 per cent 
of United Kingdom imports. 

Twenty-five per cent of total United Kingdom 
imports would enter the United Kingdom duty- 
free from Europe if all the OEEC countries were 
members of a European organisation within 
which there were no tariff barriers. Much of 
this trade, however, would not be subject to 
any change in tariffs, since the goods in question 
already enter the United Kingdom without 
paying duty. 


The Arrow Falls 


The sudden decision of the Canadian Govern- 
ment to stop work on the prototypes of the 
Avro Arrow supersonic all-weather fighter has 
caused a good deal of bitterness. About 14,000 
people have lost their jobs in the Toronto area, 
a high percentage of them being immigrants 
from the United Kingdom. The criticism has 
been mainly that the final decision was taken 
abruptly with little warning to either the com- 
pany or the trade unions. Unless the company 
can obtain subcontract work from the United 
States, which is exceedingly problematical, the 
outlook for the Canadian aircraft industry is 
bleak indeed. 

The Arrow project has not had a happy 
history. The original decision to order two 
prototypes was taken in 1953. Even then the 
decision was somewhat marginal, for the future 
of land intercepting aircraft was already doubtful. 
In June, 1957, the scheme was reviewed and 
narrowly missed the axe. At that time the 
Royal Canadian Air Force strongly defended the 
aircraft and insisted on having 30 for testing 
purposes. In the end the scheme has been killed 
off by the rate of technical change. 

This is a good example of the vulnerability of 
an expensive project when even medium term 
technical factors are moving against it. Political 





pressure of various kinds has involveg 
expenditure of large sums of public mo 
built up an organisation which depended for 
long-term success on one type of aircraft, | 
has been an extreme example of the kind 
troubles which have afflicted the UK aim< 
industry, but here, of course, the availability ¢ 
openings for skilled men in other industries 
the larger scope for diversification have to som: 
extent cushioned the impact. The Arrow Was: 
gamble to build up a highly specialised aircraf 
industry, and it has not come off. 


Pattern of Inland Waterways 


Whether this country’s inland waterways ar 
an anachronism or a potentially valuable mea 
of transportation, they are a subject Charged 
with emotion. Much eloquence has gone ip 
making the inland waterways, not least thos 
choked with weeds, an issue of political imp. 
tance. Circumspection rather than boldness 
the flavour of the latest Government propos 
on their future. A White Paper with the unlike) 
title of Government Proposals following th 
Report of the Committee of Enquiry into Ina 
Waterways (Cmnd. 676, price 6d) sets out th 
Government’s short term policy on the subjeci, 

The Ministry of Transport is to carry out ay 
interim experimental policy over two years to 
enable action to be taken in urgent cases and to 
gain experience which will help frame permanent 
legislation. An Inland Waterways Redevelop- 
ment Advisory Committee is to be established 
to consider and promote schemes for redeveloping 
waterways which are considered to have no 
further value for commercial navigation. The 
Bowes Committee called these Class C canal, 
The advisory committee will be drawn from such 
interests as local authorities, boat users, boat 
operators, industry, farming and water supply. 

Redevelopment costs will be borne by thos 
benefiting and any future legislation will be 
framed in accordance with that principle. hh 
some cases the redevelopment scheme may ke 
difficult to bring home to certain users and in 
that case the Government will be prepared to 
bridge small gaps by special grants. 

So far as it goes, the White Paper’s proposals 
will have general support. The creation of an 
advisory committee will enable the vocal interests 
on canals to get a hearing and to temper 
enthusiasm with the realism which comes from 
responsibility for seeing decisions through. 
One of the subjects which requires examination 
in the light of the experience which the new 
committee will gain is the future controlling 
authority for canals. This was the issue on which 
the Bowes Committee could not reach agreement. 


Aid for German Foreign Trade 


After a spectacular post-war boom, West German 
foreign trade is beginning to level out. Last year 
the rise in exports was only 3 per cent compared 
with 10 per cent and over in preceding yeals. 
As around 30 per cent of these exports go to the 
so-called underdeveloped nations the importance 
of finding effective methods of financing this 
trade is of first importance to Germany. At one 
time the state-financed Hermes organisation 
was prepared to put up money with an eye mort 
on political than commercial considerations. 
Those days are now over. Today the need to 
develop a means by which German capital cal 
be invested profitably abroad is becoming acute. 
The banks are not prepared to tie up their funds 
in long-term export financing, but will lend 
money to firms undertaking overseas project. 


The industrialists feel that this is not enough. 
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African dam or power station or what- 
t is has been completed, they argue that 
~ an t toexpect them to finance the running 
~ Industry needs its funds to pay for its 
of It rder, not to prop up the buyer of the last 
- Their business is trade, not aid. 

Th is leaves the Government as the other 

sible provider of export finance. There the 
fficial answer is that the German Government 
: one as far as it can In this field. So while 
0 industrialists and politicians are all 

ing “not me” a search for new export 
notion methods is going on. One possibility 
is the floating of foreign bond issues on the Ger- 

an capital market. Several successful issues 
en been made in the last 6 months largely 
because home interest rates give such low 
returns. Dr. Blessing, the president of the 

Bundesbank, has proposed the setting up of a 
special long-term credit institute through which 
the State would help industrialists meet overseas 
financial commitments. Another banker, Herr 
Abs, of the Deutsche Bank, has put up a scheme 
that would give guarantees to private investors. 
But any idea that German industry is about to 
withdraw from trade with the underdeveloped 
areas of the world because of shortage of capital 
would be premature. 


an 


Supergrid for Kent 


Consent has been given by the Minister of Power 
for the Central Electricity Generating Board to 
erect a 275,000 volt overhead double circuit 
supergrid as part of the proposed line from 
Northfleet to Canterbury. A public inquiry 
was held last October into the whole scheme 
but the part of the line now approved was not 
in dispute. The question then at issue was 
whether the line should pass north or south of 
the Medway towns. The final decision on this 
point will not affect the section now officially 
approved. 

The present available supply of electricity 
to the Canterbury and East Kent areas is 
213,000kW. The estimated requirement for 
1963 is 350,000kW. It was hoped to have 
the whole of the line from Northfleet to 
Canterbury in operation by the winter of 
1959-60 but this cannot now be achieved, and 
if one of the existing 132,000 volt lines goes out 
of action there is a danger of load-shedding. 

The present plan to build the non-controversial 
section as quickly as way-leaves can be negotiated, 
is to get the scheme in hand so that the whole 
plan, including the clearing up of the more 
controversial sections of the line, can be put 
into effect by the winter of 1960-61. 


Electrical Goods for Lire 


Italy’s electrical engineering industry has in- 
creased the value of its output by about 24 times 
since 1948. Its products range from generating 
plant and giant transformers to accumulators and 
cables, and from small electric tools to X-ray 
apparatus, radio and television sets and house- 
hold appliances. All told, the industry consists 
of about 700 establishments, mostly to be found 
in Northern Italy. At the end of 1957 they 
together employed 93,000 workers. The 
biggest firms make generating plant, high- 
voltage machinery, electric tramcars and so on. 
The smallest firms, as might be expected, are in 
television and radio, and household appliances, 
and what the Banco di Roma Review calls 
“ electrical smallware.”’ 

The industry has one big worry—imports. 
Since 1948 these have risen much faster than 
exports and for the last six years Italy has 
imported far more electrical goods of all kinds 
than she has sold abroad. Most of these have 
come in under the OEEC Code of Liberalisation. 
Some products have always done well as exports, 
notably transformers, high-voltage equipment, 
motors and cables. By far the greatest proportion 
of Italy’s electrical imports come from West 


Germany, followed by the United States, with 
the United Kingdom third. The value of our 
exports at 4,954-2 million lira is, however, only 
a quarter that of West Germany’s. 

The tariff cuts under the Rome Treaty and the 
enlargement of quotas that took place on 
1 January should help Italy to sell more of her 
electrical goods abroad. But with Germany, 
France and Holland all trying to do the same, 
the going will be really tough. 


St. Lawrence Ice-Free Way 


With the opening of the St. Lawrence Seaway 
only a few months ahead, the navigation of the 
St. Lawrence River will become a matter of 
great international importance. In the summer 
months navigation presents no difficulties, but 
until now, it has only been possible to travel in 
the St. Lawrence gulf and estuary as far as 
Quebec Harbour in winter. Below Quebec 
there is no place where the navigable area freezes 
right over, but floating ice may cover about half 
of it. It follows that ships coming up to Quebec 
sail through broken-up floating ice with a thick- 
ness of about 12 in to 18 in. A group of scient- 
ists in Quebec who have studied the problem 
declare that the only drawback to winter naviga- 
tion as far as Quebec is that ocean going ships 
may not be able to keep to regular schedules. 
Canada has 10 ice-breaking ships, one of which 
is an Arctic patrol ship. The total horsepower of 
these vessels on the east coast is over 22,000. 
Now the Canadian Government is planning to 
use nuclear-powered ice-breakers to keep the 
St. Lawrence estuary clear. There is even 
speculation about the possibility of using solar 
heat stations which would one day keep free 
not only the estuary but also the St. Lawrence 
Seaway and the Great Lakes. A “ warming up ”’ 
of the navigable channels would have a tre- 
mendous effect on the Canadian economy and 
the Great Lake ports. But in the meantime the 
ice-breakers are busy keeping the estuary clear as 
far as Quebec, which is as far as ocean-going 
ships can go without damaging their propellers. 


Planning Water Supplies 


A further increase in the number of stations 
measuring the flow of rivers is reported in the 
latest issue of the Surface Water Year-Book of 
Great Britain 1956-57, price 15s. The latest 
edition contains the records of 147 reporting 
stations compared with 128 in the previous 
volume. A _ further increase in records is 
expected. The Ministry of Housing and Local 
Government has approved outline schemes in 
all river board areas for the first stage programme 
of primary flow-measuring stations. This allows 
for about 400 stations in all, and river boards 
have been asked to complete this network 
within the next two years. 

The systematic collection and assessment of 
information on river flows is an essential basis of 
both central and local planning for water supply 
and river regulation. The year-book is the only 
publication giving details of the run-off and 
related rainfall in the principal river basins and 
reservoired areas. It is, therefore, of particular 
importance to engineers responsible for land 
drainage and flood control, and for those 
concerned with water resources, sewerage and 
sewage disposal. 

It is possible that the forecast of water require- 
ments in this country over the next 15 years may 
prove over-optimistic. The electrical generating 
industry has already had to make serious revi- 
sions in extrapolated trends of industrial produc- 
tion established in the decade after the war. 
Nevertheless, the planning of water supplies and 
the rationalisation of water undertakings is 
likely to be an urgent problem by the 1970's. 
The rationalisation of undertakings, the collec- 
tion of information about water supply and 
usage and the exchange of this information have 
made encouraging progress in the last few years. 
Much remains, however, to be done. 
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Letters to the Editor 


SELECTING THE BEST 


Str, I have just read Plain Words in your issue 
of 6 February and, as an engineer of 50 years 
experience, would say how interested I was in 
Capricorn’s remarks. 

I did decide, in 1955, that on my retirement 
I would design myself a bungalow which would 
embody the features which I and my wife 
considered desirable after living in ten different 
houses and flats. Having done so, I was unable 
to find a builder who was prepared to take his 
staff off conventional building. I had recourse, 
therefore, to engaging my own labour and acting 
as my own clerk of the works. 

As a result, my kitchen is designed on work 
study principles utilising string diagrams to 
reduce unnecessary physical effort. Every 
mechanical device available is installed and 
wash-day is in consequence effortless and all 
operations are carried out to final airing in an 
area covered by three paces in any direction. 
Cooking meals and serving them, with the 
subsequent clearance and washing up, is done in 
an area covered by four paces in either direction. 

We do not shiver or roast, as the heating 
system is one which delivers warm air to each 
room at controlled temperature under gentle 
pressure. In consequence there are no draughts. 
The water system does not freeze up and indeed 
such is the conservation of heat that in the 
depth of winter the cold water tank, owing to its 
position in relation to the furnace chimney, 
often delivers lukewarm water. In three and a 
half years, the total outgoing for heat, power and 
light has been less than 25s per week for a family 
of three adults and a boy who is now 14 years 
of age. 

The aesthetic qualities have been retained by 
the use of good multi-coloured bricks and hand- 
made antique tiles accompanied by the generous 
use of wrought-iron railings, support brackets, 
etc., to my own design and manufacture. 

There are numerous other features of a 
detailed character which need not be mentioned 
here. Suffice it to say that because I have 
already lost a number of friends through their 
bringing their wives to see this bungalow, I would 
wish you not to publish my address as I am sure 
that this would result in more people knocking 
at the door than my wife and I could possibly 
cope with. 

Yours faithfully, 
A. WILLIAMS. 
Surrey. 
23 February, 1959. 


CLEAR THINKING NEEDED 


Sir, When I first wrote to you early in January 
on this subject (ENGNG., 16 Jan. °59, p. 67), I 
never imagined that it would stimulate such a 
prolonged correspondence! It is not my inten- 
tion now to prolong it further, but | would 
welcome the opportunity of thanking your 
journal for having devoted so much space to the 
subject of suggestion schemes. 

It is true that attacks have been made on the 
validity of certain of the statistics, but I do not 
want to start another argument about them! 
Both sides have expressed their points of view, 
and all I want to emphasise to prospective 
*“ converts ’’ to the suggestion scheme idea is 
that the statistics are not by any means the most 
important part of the IWS booklet Successful 
Suggestion Schemes. 1 would be most sorry, 
as I think most of the correspondents would be, 
if the value of suggestion schemes were under- 
estimated because of a largely academic argument 
about the validity of certain figures. 

I would like to make my final contribution to 
this correspondence in the form of a plea to 
anyone who is at all interested in introducing a 
suggestion scheme. However the statistics are 
interpreted, it is pretty clear that over large areas 
of industry and commerce the interest in sugges- 
tion schemes is non-existent. It may be that in 
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Continuing 
Letters to the Editor 


some cases this is because firms do not know 
enough about the benefits accruing, or that they 
do not know where to go for information and 
advice. If this is so, then it is to be hoped that 
the letters you have published will stimulate 
such people to contact the IWS Suggestion 
Schemes Group. We are limited in what we can 
do by way of direct “* missionary ’’ work, but we 
are always delighted to help to show firms the 
various techniques available and to encourage 
the introduction of suggestion schemes whenever 
we can. 

It has been pointed out, quite rightly, that there 
are other organisations which have played and 
continue to play their part in encouraging the 
spread of suggestion schemes, but until such time 
as a British NASS is formed, the Group is the 
only body where representatives of a variety of 
firms are able to meet to pool their information 
and experience. We do not want this fund of 
knowledge to be wasted, which is why we are so 
grateful to your journal for giving us a hearing. 

Yours faithfully, 
R. A. SHEPHERD, 
Chairman, 
IWS Suggestion Schemes Group. 
289 Corbets Tey Road, 
Upminster, Essex. 
23 February, 1959. 


Obituary 


DR. LUIGI EMANUELI 
Werk on High Voltage Cables 


The death occurred in Milan on 17 February of 
Dr. Luigi Emanueli, vice-president of the 
Pirelli Rubber Company and a director of 
Pirelli-General Cable Works. 

He was well known for his work on electro- 
technical applications and his achievements in 
this field earned him recognition from many 
eminent scientific societies. As recently as the 
beginning of last month, the Council of the 
Institution of Electrical Engineers announced that 
they had awarded their 37th Faraday Medal to 
him for his outstanding contribution of inven- 
tions and new applications of electric cables, and 
in particular, for his invention of the oil-filled 
cable. 

Dr. Emanueli was born in Milan in 1883 and 
spent his whole working life with the Pirelli 
Company, joining the firm in 1906 on obtaining 
his degree in electro-technical industrial engi- 
neering at the Milan Polytechnic. Two years 
later, when only 25, he read a paper before the 
Associazione Elettrotecnica Italiana in Milan, 
in which he made public the results of his investi- 
gations into the phenomenon of dielectric losses 
resulting from alternating tension. 

He became chief engineer of the Pirelli Com- 
pany in Milan in 1917, at the early age of 34, 
and, two years later, was made chief engineer 
of the group’s associate company in England. 
It was at this time that the manufacture and 
bringing into operation of the first oil-filled 
cable took place. He delivered a course of 
lectures on electric cables at London University 
in 1929 which later formed the basis of his 
book High Voltage Cables. 

In 1944, towards the close of the Second 
World War, Dr. Emanueli was appointed tech- 
nical manager of the rubber division of the 
Pirelli Company and, in November last year, 
received the honorary membership of the 
American Institute of Electrical Engineers at a 
special ceremony in Milan. One of his out- 
standing achievements was to design and super- 
vise the manufacture of a telegraph cable for the 
deep ocean waters between St. Vincent and 
‘Recife, Brazil, which was laid in 1953. 
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HYDRAULIC GRAB 


Hydraulic grabs differ from the more usual 
rope suspended type in that they are not dropped 
on the material, which may cause much breakage 
in the case of friable lumps like coal, but are 
lowered by the action of the crane jib. The 
jaws close under hydraulic power, taking a 
deep “bite”? into the material. Furthermore 
they can be opened at any height above the stock- 
pile and the material actually laid in place 
instead of being dropped—again avoiding much 
breakage. Two such grabs made by the George 
Cohen 600 Group, Wood Lane, London, W12, 
have been fitted to Jones KL33 and 66 mobile 
cranes particularly for handling coal at depots. 
The latter model is shown in the accompanying 
illustration. 

One essential modification is the addition of 
a link in the jib to give a two-piece cranked 
form. This allows the grab to reach the ground 
level or even below if desired. Hydraulic power 
for operating the bucket is obtained from the 
existing equipment on the crane used for the 
derricking action. In operation the grab is 
lowered by the derricking motion of the crane 
and the jaws opened by admitting oil to one 
side of the double acting ram. The jaws are 
closed under pressure and so take up a full 
load. There is a hydrocone relief valve to safe- 
guard the grab and circuit, in the event of some 








COMPOUND TABLE 


A low height compound-slide table has been 
produced by Grimston Electric Tools Limited, 
Progress Way, Croydon, Surrey, and is shown 
in the accompanying illustration. The table has 
a working surface of 18 in by 10 in and gives a 
longitudinal movement of 13 in; the cross travel 
is 6in. The height has been limited to 5} in. 
In the base, which measures 15in by 114 in, 
are four bolt slots for fixing. 

The movements are obtained by hand wheels 
calibrated in divisions of 0-001 in. For general 
use dial indicators can be fitted, but, for exact 
work, provision has been made for slip gauges. 
Two in slots are machined in the table top. 


Low height 
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The hydraulically operated grab reduces 
damage to both material and container. 


object becoming wedged in the jaws or sig 
plates. Both derricking and grabbing can ta 
place simultaneously but the effective spe 
motion will then depend on the available deliver 
of the pump. ; 


MOBILE PLATFORM 


The extending platform shown in the accompany. 
ing illustration has been developed by the Lenson 
Engineering Company, Churchill Road Extn, 
Thurmaston, Leicester, for use in stores or 
similar situations where the space is limited. As 
may be seen, the operation is hydraulic, the 
pump being mounted on the platform and there- 
fore under the control of the operator at all 
times. Access to the platform when in th 
raised position is provided by the suppor 
latters at both ends. 

The H-type model shown has a platform 
measuring 6 ft by 2 ft and a lift up to 10 ft. With 
a load of 6 cwt the lifting time to this height is 
22 sec. Models can be supplied with working 
platforms up to 12 ft long and in various widths, 
Guard rails, access ladders, etc., can also be made 
to suit individual requirements. 


The H-type platform is designed 


for working in narrow gangways. 





is one of the features of this work table. 











ENGI 


Conti 


ECE? 
ma 
Limited 
Beton 
machin 
which ' 
meter ¢ 
{jin b 


slittir 
in a 
crop] 
to 14 
inter 
are 

T-set 
for. 
acco 
cape 
inco 
hin 


ey 


























































































































































ide 
ake 

















ENGINEERING March 6, 1959 


uing Plant and Equipment 





Contin 


itions to the Ficep range of shearing 
gee Foe are announced by Thos. W. Ward 

-nited, Albion Works, Sheffield. The model 
_ size B.26 portable bar _ shearing 
a @ is a small, compact and powerful unit, 
ich will shear mild steel bars up to | in dia- 
pe and, with special blades, MS flats up to 
ie OF for the blades is from a 14 h.p. motor 
by V-belts to the flywheel, which transmits 
pa power through hardened steel machine-cut 

ears running in oil and totally enclosed within 
the cast steel body. A cutting speed of 120 
strokes per minute is provided and the machine 
is controlled by a pedal-operated _rolling-key 
type clutch to give single or continuous strokes 
as required. It is easily manoeuvred, weighing 
only just over 5 cwt, and is supplied with wheel 
mounting and detachable tow bar. The Beton 
bar shears are now available in five sizes with 
capacities ranging from 1 in diameter to 23 in 
diameter MS rounds. 

A machine which can be supplied in any one 
of three types is the Ficep model Colt shearing 
machine. The basic machine, type 1, is designed 
for shearing MS flats up to 34in by 4in and 
slitting MS plate up to § in thick. The type 2, 
in addition to the shear blades, carries bar 
cropping blades which will handle MS bars up 
to 1} in diameter and 1} in square. Extra blades, 
interchangeable with the bar cropping blades, 
are available for cropping angle iron and 
T-sections up to 24 in by 24in by din. Blades 
for Z-sections or special sections can also be 
accommodated. The type 3 has the same 
capacities as the type 1 and 2 machines but also 
incorporates a notching unit, which will notch 
l4in wide in yin MS plate, angles and T’s 


SHEARING 


up to 23% in by } in and 4 in joists and channels. 

Colt machines have a fabricated steel plate 
frame which allows sheared plates to pass along 
the body. Steel machine-cut gears run in oil 
power being provided from a 2 h.p. motor 
giving a cutting speed of 70 strokes per minute. 
The rolling-key type clutch is controlled by 
hand lever enabling the selection of single or 
continuous stroking. A four-wheeled cabinet 
base forming a tool locker can be provided, 
and also a portable foot operated solenoid 
control unit which leaves both hands free for 
the work. 


Fig. 1 The Beton will shear flats 
up to 1} m by 4in, or 1 in bars. 





LAPPING CUTTER TEETH 


ON THE 


If the teeth of a face milling cutter operate in 
a true plane parallel with the work surface and 
have their cutting edges finely lapped, it is 
possible to obtain a surface finish so good that 
subsequent grinding is unnecessary. To enable 
the teeth to be lapped in position, without 
removing either the cutter (or cutters) or the 
workpiece, Alfred Herbert Limited, Coventry, 





have developed a portable lapping attachment, 
Which can be bolted to the machine table. Using 
a face milling cutter which has been lapped with 
this attachment, it has been found possible to 
mill the joint faces of machine tool gearboxes 
'0 give oil-tight joints; grinding has been 
eliminated, 


MACHINE 


The general construction of the attachment 
can be seen from the accompanying illustration. 
It has a robust column with a large base for 
bolting to the machine table, and a lapping head 
which can be clamped at any point in a tenon 
slot in the column. The lapping head, which 
can be set in either a vertical or a horizontal 
position, carries an angular-contact mounted 


Milling may be carried 

out to give better sur- 

face finish when cutters 

have been lapped on 
the machine. 


spindle and a driving motor, the drive being by 
rubber belt. Setting of the dish angle is by a 
micrometer thimble, and a further micrometer 
setting is provided for the feed to the lapping 
wheel, which is manually controlled. A double- 
ended spindle makes it possible to fit the wheel 
to either end. 











MACHINES 


Fig. 2. The Colt range includes machines 
with shearing, cropping, and notching blades. 





SHAKER HEARTH FURNACE 


The latest design of shaker hearth furnace made 
by Hedin Limited, Commerce Estate, South 
Woodford, London, E18, incorporates several 
improvements. It is particularly intended for 
use with artificial atmospheres for the bright 
hardening of carbon steels and the bright anneal- 
ing of ferrous and non-ferrous metals. 

The new shaker movement prevents flat com- 
ponents from jumping one on top of the other, 
and the charge passing through the furnace can 
be regulated by an infinitely variable speed unit. 
The heating elements can also be arranged to 
suit varying weights of charge. The hearth itself 
is of cast nickel-chromium and can be supplied 
either smooth or grooved to individual require- 
ments. It is housed in a gas-tight heat resisting 
muffle, and fitted with a water-cooled shute 
where it enters the quench. A standard model 
rated at 18 kW is capable of handling 50 1b an 
hour. 


STRAPPING TOOLS 


The range of strapping tools made by Packers 
Supply Company Limited, Agripta House, 
Burlington Road, New Malden, Surrey, has now 
been extended by the addition of the HSD 
tensioner to handle | in by 0:036in strapping 
bands. 

The tool is used in conjunction with the 
firm’s HD-SCS sealer and can be used to strap 
a variety of shaped parcels; as an example, it 
has been used to bundle together steel pipes, 
tubes and sections as well as attaching member 
units to prefabricated frames. The makers 
claim that the sealed joint is 90 per cent as strong 
as the strapping itself. 
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UNIVERSAL BALL-BEARING SEAL 


Developed at the request of a bearing manu- 
facturer, the new ball bearing seal introduced by 
the Burtonwood Engineering Company Limited, 
Burtonwood, Warrington, Lancashire, has passed 
successfully tests designed to simulate extremely 
bad working conditions and is now in bulk 
production. 

The original requirements were that the seal 
should be suitable for long-term trouble-free 
use under desert conditions where the ambient 
temperature would be high and large quantities 
of very fine and highly abrasive dust would be 
present. It was obvious that a bearing seal which 
would stand such conditions would be equally 
suitable for virtually any working conditions 
that could be envisaged, and exclusion of fine 
particle desert dust was made a basic requirement 
of the design. Keeping out sand or other foreign 
matter, however, is not all that a bearing seal 
is required to do. Exclusion of moisture or 
condensation is a further requirement. Also it 
must keep the grease in, which is a separate 
problem, and it must offer the lowest possible 
torque, both to prevent internal heating and 
consequent melting of the grease, and to avoid 
interference with the efficiency of the machine 
to which it is fitted. Long life is another obvious 
requirement. 

On the basis of these design requirements 
Burtonwood evolved a synthetic rubber seal 
with a steel reinforcement which can be fitted 
very easily to any standard sized bearing race 
which has the necessary groove. No retaining 
ring is needed, the seal being assembled to the 
bearing by a simple “snap in’ operation. 
Assembly is so simple, in fact, that for quantity 
production it can easily be mechanised. The 
seal remains in position due to recovery of 
original form within the retaining groove in the 
bearing. 

A distinguishing feature of the new seal is 
that the lip is “‘ hinged ’’ in effect, by an annular 
thinning or “* waisting ’’ of the synthetic rubber 
a short distance back from the lip itself. This 
gives a lightly loaded effect to the lip without 
distortion of the lip and ensures a line of contact 





HEAVY WELDING ROTATOR 


A new welding rotator, capable of taking work 
up to 30 tons in weight, is announced by Yates 
_ Plant Limited, Whidborne Street, London 
WCI, a member of the Baker Perkins Group. 
As shown in the accompanying illustration, 
the rotator is equipped with idlers for supporting 
vessels up to 100 ft long and 16 ft diameter. 
A patented floating friction safety drive prevents 
possible damage to gearing and motors when 
work is being loaded. Special attention has 


also be paid to the question of preventing the 
work from moving endwise during welding, and 
the rotator incorporates a patented anti-creep 
control. 


between the seal lip and inner ring of the bearing, 
presenting good sealing with minimum torque. 
Foreign matter exclusion and grease retention 
are thus very effective at this point and since 
this is the only point at which there is any 
possibility of opening (at the periphery of the 
seal there is a tight rubber to bearing race 
contact) the overall performance of the bearing 
seal is extremely good. A further advantage of 
providing a separate hinging point is that the 
point of stress is removed from the region of the 


The Burtonwood seal 
is assembled in the 
bearing by a simple 
** snap-in”? operation. 
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seal contact area so ensuring that the seal lip 
will retain maximum flexibility. 

Having developed the seal, Burtonwood tested 
it in a test cabinet of their own design. This 
cabinet has two chambers, each of which contains 
a shaft running at 1,420 r.p.m. on which test 
bearings can be mounted, and a separate shaft 
near the bottom of the chamber carrying twin 
paddles. A quantity of sand placed in the 
chamber is kept in constant motion by the 
paddles, and the test bearings are thus kept under 






An unusual application of a Sandvik steel belt 
conveyor has solved a problem confronting the 
Mineral Wool Insulation Company, California, 
USA They installed a packaging conveyor to 
wrap individual mineral wool blankets in one 
continuous strip as they move along a conveyor, 
and the problem was to cut the wrapping apart 
at the spaces between the blankets. The 
spaces are not visible through the wrapping, and 
the blankets vary in length. 

A control rig consisting of a photo-electric 
cell, a 1 in wide Sandvik steel belt conveyor, a 
micro switch and a number of permanent 
magnets solved the problem, and a saw at the 
end of the packaging line cuts the wrapping at 
the spaces regardless of the varying lengths of the 
blankets. 


(Wrapped) 


— yz 


Calihan 























CUTTING VARIOUS LENGTHS 


Mineral Wool Blankets 


*“* sandstorm ”’ conditions as long as the . 
is running. An electric heater with adjustabj 
thermostatic control enables tests to be 

out at relatively high temperatures: 
testing is done at 100° C, to give worse Condition, 
than would be experienced by a ing in 
service, and so to accelerate the Process gf 
attack. 

Bearings have been run successfully for q 
long as 3,000 hours in the cabinet under th 
conditions described, and have still been capable 


On the basis of their 


of giving useful service. 
success in these tests, Burtonwood have put 
the bearing seals into production, and are now 
making a range to fit bearings for shaft diameters 





from 7; to 14 in. No alteration in bearing race 
size is required, standard races being made 
suitable simply by having a groove inside the 
outer race and a small chamfer on the inner 
race. Seals for other sizes of bearing are in 
preparation, and they can be made to suit any 
size of bearing in production or contemplated. 





In operation several magnets are placed on the 
Sandvik belt, which runs parallel with and at the 
same speed as, the packaging conveyor. A stop 
holds the magnets back, and they slip on the 
conveyor surface until a space between the 
blankets travelling into the wrapping machine 
comes opposite the photo-electric cell. When 
this happens, the cell causes the stop to release 
one magnet, which then travels on the Sandvik belt 
synchronously with the space between the blankets. 

After passing the wrapping point the magnet, 
still travelling with the blankets, trips a micro 
switch and so sets in mation a saw, which cuts 
the wrapping at exactly the right point. The 
magnet adheres to the Sandvik conveyor, g0eé 
round the tail pulley, and lines up behind the 
other magnets waiting to be released by the stop. 


Light Source Mineral Wool 
Blankets _ 
Solenoid (Unwrapped) 





Photoelectric 
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FACING PIPE FLANGES 





PNEUMATIC PRESS FEED 


Designed to operate on any kind of power press, 
pneumatic slide feed, made by 
F. J. Edwards Limited, 359/361 Euston Road, 
to provide a 


the ‘* Besco”’ 


London, NWI, may be fitted 
feed in any direction. 


Using compressed air at less than | cu. ft per 
min the feeder has a self-locking block which 
grips the stock and moves it forward the required 
A positive friction device holds the 
stock until the next forward stroke. 
by a valve operated by the press crank, and 
speeds up to 500 strokes per min can be obtained. 
The adjustable feed stop can be set to feed an 
length from zero to 4in, 


distance. 


exact 
0-002 in. 


The Edwards pneumatic unit may be fitted to provide feed in any direction. 


Control is 


to within 


THREE-PASS PACKAGED BOILER 


The Cradley Boiler Company Limited, Cradley 
Heath, Staffordshire, have designed a packaged 
boiler called Steampacket. It is a three-pass 


The Steampacket three-pass boiler. 


horizontal boiler of semi-wetback construction 
having two independent rear tubeplates, the first 
of which receives the high temperature gases 
leaving the furnace, while the second is contacted 
by the cooler outgoing gases. This design is 
intended to eliminate risk of damage by over- 
heating or uneven heating of the rear tubeplate 
and combustion chamber. It also contains an 
increased proportion of the hottest gases within 
the water space to give greater efficiency. More- 
over, the rear or combustion chamber firebricks 
in this boiler are comparatively few in number 
and thus can be inexpensively replaced. Further- 
more, plain tubes can be expanded-in in the 
ordinary way, it being unnecessary to weld them 
which also makes for easy replacement and 
repair. 

The boiler is part riveted and part welded, 
with the tube-plates flanged, a construction 
which by making the unit less rigid enables the 
operator to raise steam very rapidly from cold 
without risk of damage. In most sizes this can 
be done in approximately 35 to 40 minutes. 

A medium pressure air burner is installed in 
preference to the pressure jet type. It is of fully 
automatic high/low/off operation. When steam 
is required again the flame is automatically 
relighted electrically. The two-stage action for 


mixing and swirling of oil and air provides an 
extremely powerful atomisation with good flame 
The air is 


stability and efficient combustion. 









The accompanying illustration shows a tool 
for machining cast iron pipe flanges. It was built 
by Kitchen and Wade Limited, Arundel Street, 
Halifax, for the Stanton Ironworks Company 
Limited, near Nottingham. 

Designed for facing and turning over the 
edges of the flanges at both ends simultaneously 
of pipes up to 14ft long, the machine has 
two power operated vice assemblies for clamping 
the work, and two workheads, which are 
identical except that they are right and left 
handed. A 5 h.p. motor drives the faceplates 
on the heads through a gearbox, there being 
six faceplate speeds from 25 to 150 r.p.m. 
There are two facing slide feeds, 1/24 in forward 
and 1/32 in reverse per revolution. 

Rapid power traverse is provided on both 
heads for quick setting, and each is also equipped 
with power feeds of 4, 1 and 1}in per min for 
turning the outside diameters of the pipe flanges. 
Hand feeds are also fitted. 


Kitchen and Wade special-purpose machine 
for machining cast iron pipe flanges. 


pre-heated at the boiler face before it is passed 
to the combustion zone. Having a normal CO, 
content of 13-5 per cent and an efficiency over 
80 per cent, the process is completely smokeless 
in operation and fully satisfies the Clean Air Act 
requirements. The control system is simple 
and the components which require periodical 
maintenance are easily accessible. The burner 
can be removed for inspection and cleaning by 
unscrewing one wing bolt. The electrode 
ignition assembly can also be removed by turning 
a cam lever. 

The design of this unit, which complies with 
the insurance companies’ rules for unattended 
boilers, incorporates various safety controls, 
such as primary and secondary low water cut-offs 
which cut off the burner and ring an alarm bell 
in the event of low water. The burner is also 
cut off by a photo-electric cell if the flame should 
fail and by a pressure switch should the draught 
fail or fall below a certain level. A high steam 
cut-off is also provided by means of another 
pressure switch which shuts off the burner when 
a pre-set pressure is reached, and relights it 
automatically when pressure falls again. Addi- 
tionally, a special anti-shock device known as 
“* Grad-U-Start ” eliminates blow-back on light- 
ing up. A boiler efficiency of 80 to 83 per cent 
is claimed, and fourteen different sizes are 
available to meet a large range of steam require- 
ments. 





Companies 


No Soulless Giant 


Metal Industries Limited have invested in the 
electronic engineering field through their acqui- 
sition of Avo Limited, manufacturers of electric 
and electronic instruments and coil-winding 
machines (their offer, made a few weeks ago, 
was accepted in principle by Avo’s directors). 
Avo operate from a factory in Vauxhall Bridge 
Road, London, and have a subsidiary company, 
Taylor Electrical Instruments Limited, with a 
factory at Slough. 

This is the third acquisition by Metal Indus- 
tries this year, The other two were Farmer 
Brothers (Shifnal) Limited, constructional engi- 
neers, and Towler Brothers (Patents) Limited, 
specialists in high-pressure hydraulics. Ina 
letter to Avo’s 600 employees, and to the 150 
employees of Taylor Electrical Instruments, 
their managing director, Mr. J. H. Rawlings, 
states his belief that the link with the powerful 
Metal Industries Group will strengthen the 
company and help them “ to meet the challenging 
times which lie ahead.’’ He stressed the fact 
that he and his fellow directors will continue 
to manage the day-to-day running of the factory. 
Mr. Rawlings quoted an assurance by Sir Charles 
Westlake, chairman of Metal Industries, that 
his company is not “a soulless giant’? and 
prides itself on putting ‘* people first.” They are 
certainly becoming a very strong, well-knit 
organisation. 


Heirs of Rudolf Diesel 


The Augsburg works of the company now 
known as MAN saw the first successful run in 
1897 of the first engine invented by Rudolf 
Diesel. Some 25 years later the first MAN 
automotive Diesel engine was shown operating 
in a lorry at the International Motor Show in 
Berlin in 1924. 

In 1954 the Nuremberg works of MAN were 
able to present to the press a new method of 
combustion now known as the “ M” system. 
The main characteristics of the system are said 
to be quiet operation, low fuel consumption and 
high flexibility. Another feature is the multifuel 
aspect enabling the engine to operate with equal 
efficiency on all types of commercial fuels 
ranging from high octane fuels down to lubri- 
cating oil. A number of engine companies, in 
Germany and elsewhere, have taken out manu- 
facturing licences for the “‘M” system. The 
Berliet Company in France have adopted it 
for their heavy lorry engine dubbed ‘ Moteur 
Magic.”” The Citroen Company have also 
taken out a licence for engines up to 4 litres 
swept volume, for their light vehicles. Licences 
with further European firms are being negotiated. 

Licence agreements have also been concluded 
with leading American engine makers, with an 
Australian company and, recently, with the 
Indian Government for the lorries with multi- 
fuel engines they plan to manufacture in their 
own workshops. 


Jet World Circuits 


Regular jet services around the world will begin 
shortly, one operated by British Overseas Airways 
Corporation with a combination of Comet and 
Britannia aircraft and the other by Qantas 
Airways with Boeing 707. BOAC will take 87 
hours, including normal stops, and Qantas 
70 hours. 

The first round-the-world scheduled flight will 
be operated by BOAC who start their Comet 
service to Hong Kong and Tokio on 1 April. 
The Britannia service will start the previous day, 
with stops at New York, San Francisco, Hono- 
lulu, Wake Island and Tokio to Hong Kong. 
There will be several Comet routings which will 
together serve Frankfurt, Zurich, Beirut, Teheran, 
Karachi, Delhi, Calcutta, Rangoon and Bangkok. 


in the News 


There will be four Comet services a week each 
way on this route and two Britannia services a 
week, also each way, on the Trans-Pacific route. 
The two services will connect at Hong Kong 
once each week, ensuring a round-the-world 
journey east-bound of 34 days. BOAC consider, 
however, that it will be possible later this year 
to complete the journey in under 80 hours. 

Qantas Airways first Boeing 707 was rolled 
out of the makers’ Reuton, Washington, plant 
on 16 February. Named “ The City of Can- 
berra *’ the aircraft is the first of a fleet of seven 
ordered to enable Qantas to operate regular 
jet services around the world into both hemi- 
spheres and across the United States. The route 
will be eastwards from Sydney through San 
Francisco and New York, London, Rome, Cairo, 
Karachi, Calcutta, Bangkok, Singapore and 
Sydney. 


Hunting Geophysically 


Considerable advances are being made in air- 
borne oil prospecting methods, which are 
enabling oil companies to carry out searches in 
a fraction of the time previously required. 
Hunting Geophysics Limited, a member of the 
Hunting group of shipping, oil, aviation and aerial 
survey companies, have equipped an AC-3 aircraft 
with a magnetometer and other sensitive elec- 
tronic instruments for gauging recording and 
plotting oil deposits. 

The function of the magnetometer is to 
measure variations in the earth’s magnetic field, 
which continually change from place to place 
owing to the differing depths and magnetic 
properties of various rock structures; as the 
aircraft flies a traverse, the variations are recorded 
on moving graph paper in profile form, while a 
vertical camera in step with the recorder enables 
the individual measurements to be plotted during 
reduction on a photomosaic of the area. From 
the completed magnetics map of the area in 
contour form, showing all anomalies, the depth 
and shape of the crystalline basement rock can 
be assessed and inferences drawn as to the 
possible location of oil deposits. 

In order to plot precisely the points over 
which magnetometer measurements are recorded 
Hunting Geophysics are using an _ English 
Marconi Doppler AD 2000—accurate to within 
0-1 per cent of distance flown along the track. 
Hunting used their magnetometer equipped 
AC-3 in a survey of the Angola coast for 
Petrofina. 


Aircraft Electrics 


Largely because there have been, for the past 
few years, far more opportunities for flight 
development of equipment in the United States 
than in this country, commercial aircraft con- 
struction operators have shown a tendency to 
favour American electrical equipment in prefer- 
ence to British. A strong effort to combat this 
situation is being made by the Aircraft Equipment 
Division of the English Electric Company 
Limited, centred at Bradford. In the past 
four years their work has increased fourfold, 
and the technical staff now exceeds 200. 

For the home and overseas civil aircraft 
markets the Division has been developing a 
complete electrical system, and this will be 
running in the laboratories at Bradford this 
summer. This utilises the Sundstrand type of 
constant-speed drive and incorporates the first 
brushless alternator for aircraft designed and 
built in this country. 

The Sundstrand drive, which is produced 
under licence by English Electric, is said to be 
the most tried and proved constant-speed drive 
of its kind in the world. It has seen very con- 
siderable service on USAF aircraft such as the 
B47, B52, KC135, F100 and FIO1, and is now 
fitted to the two new American civil jets, the 
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Boeing 707 and Douglas DC8. The ml 
version of this drive is now being suppj _ 
English Electric for the Victor Mark } h 
Vulcan Mark 2 bombers and has com 
12,000 hours running, including flight tog 
Production of a civil version of this drive 
now starting and will be supplied to BOA, 
for its Boeing 707 aircraft. : 
The company’s new brushless alte 

together with its control gear, is claimed to bs 
as advanced in design conception as anythin 
in the United States, and has already success, 
completed more than 1,500 hours of developmen, 
running. 


Depression Lifts 


The cautiously worded forecast in Sir Henn 
Spurrier’s annual statement (see Long Haj 
below) that the heavy-vehicle makers ye, 
through the worst of the slump was vigoroyg, 
confirmed by David Brown __ Industries, A 
report from their Automobile Gearbox Divisiq: 
on the current order position indicates a gop, 
siderable improvement. 

Current orders for gearboxes suitable {fy 
heavy-duty vehicles are almost double those 
hand a year ago, and the same applies in th 
case of gear boxes for light-duty vehicles in th 
3 to 4 ton class. The most spectacular increay 
has been in the demand for gearboxes suitabk 
for medium-capacity vehicles (that is, up to {9 
tons pay load) which is four times as high as, 
year ago. 

Assuming that David Brown supply a repr. 
sentative section of the commercial-vehicl 
industry, this information should be a good 
guide to activity over the next few months. | 
is possible, however, that the restrictive influences 
mentioned by Sir Henry Spurrier in respect of 
the home market have led to a further switching 
of demand from the long-life heavy construction 
vehicles to the light construction 7 to 10 ton load 
capacity lorries made in larger quantities by 
Vauxhall, Ford, BMC and Rootes. Heavy- 
vehicle builders may take longer to recover. 


Long Haul 


Some improvement has taken place in the 
demand for heavy commercial vehicles. Sir 
Henry Spurrier, chairman and managing director 
of Leyland Motors, told his company’s share- 
holders that business began to improve towards 
the end of last year, “‘ but very slowly ” and that 
although they are not working to full capacity, 
new orders are at last matching deliveries. “ The 
depression has been halted,” he said, “ but 
prosperity in our industry is by no means 
restored.” 

Heavy-vehicle makers have during the past 
18 months experienced the most difficult condi- 
tions of trading that they have had to contend 
with since the war. Leyland probably suffered 
less than most of their competitors, due to the 
progress of their diversification programme. 
This enabled them to maintain their turnover 
during the financial year ended at 30 September 
at almost the same level as the previous years 
record figure. Trading profit was slightly lower, 
at £5-94 millions compared with £6-12 million, 
but two wage awards had to be absorbed with 
no compensating increase in the selling prices of 
the company’s products. 

Sir Henry’s analysis of the major cause of the 
heavy-vehicle slump showed political considera- 
tions to be major influences on home demand. 
The “ very sudden and drastic *’ anti-inflationary 
measures which the Government found necessary 
to apply brought all new business where credit 
is needed to a halt. Purchase tax of 30 per cent 
on commercial vehicles is the only instance of 
this tax on capital goods of any description, and 
buyers’ expectations of its removal has led to 
delay in placing orders. Finally, the Labour 
Party’s declared intention to renationalise long- 
distance road haulage and to restrict movement 
of “‘ C.”’ licence holders has brought nervousness 
and uncertainty among operators. 
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ENCOURAGING THE WIDER USE OF SAFETY BELTS 


The British Safety Council has issued a strongly 
rded statement on what it considers to be 
oa ineptitude of the Ministry of Transport ” 
in failing to keep up with current developments 
‘. road safety. The particular aspect of road 
oie research which has moved the council to 
sich strong language is the lack of Government 
aoe in publishing the advantages of using 
safety belts in cars, and the unnecessary diffusion 
of research effort on the subject that exists in 
ntry. 
Or council has issued a report to members on 
seat belts and harnesses for private and com- 
mercial vehicles (price Is). It consists of a 


MORE 40 


As from 14 February, the Minister of Transport 
and Civil Aviation announced new regulations 
concerning 23 miles of road to which the new 
40 m.p.h. speed limit will apply. This is the 
second major instalment of the experiment 
which was begun on IS March last year. Of 
the 23 miles, 17 have previously been subject to 
the old speed limit of 30 m.p.h. and 6 have 
been unrestricted. The addition will bring the 
length in the London traffic area up to 118 miles. 

If the experiment in the London traffic area 


summary of research done on the subject in the 
United States and certain work carried out in 
Sweden. As is widely known the reduction in 
the incidence and severity of accidents gained by 
drivers and passengers wearing belts is significant. 
It is equally significant that the public in America, 
where most work has probably been done, are 
as slow as in this country to put safety ahead of 
convenience and invest in safety belts on a 
large scale. 

As the council rightly points out, persuading 
the public to use safety devices is a question of 
mobilising sufficient publicity on the one hand 
and stopping unscrupulous commercial exploita- 


MPH LIMITS 


proves successful, it may be extended to some 
places outside where some speed limit is neces- 
sary but where 30 m.p.h. is unrealistic. Such an 
extension, however, cannot be made until a 
report has been produced on the results of the 
London experiment and Parliamentary sanction 
given. Copies of the regulations entitled 
“London Traffic (40 m.p.h. Speed Limit) 
(No. 1) Regulations, 1959 °° (S.1.1959 No. 228) 
can be obtained from HM Stationery Office, 
price 3d. 


NEW ALBION REIVER RANGE 


Albion Motors announce the production of a 
new Reiver range of commercial vehicles. 
There are two haulage models, one with a wheel- 
base of ISft and the other with a base of 
|2ft2in. Both are available with right or left- 
hand drives and are designed for gross vehicle 
weights of 154 tons. 

Power is supplied by a 0-375 Leyland vertical 
diesel engine developing 105 b.h.p. at 2,200 
rp.m., driving through a single plate hydraulic- 
ally operated dry clutch and a five-speed gearbox. 
An overdrive sixth speed can be built on to the 
rear of the box if desired. A major change is 
the substitution of a bogie with a trailing axle 
for the two driven axles previously used. The 


WHEEL 


Designed to prevent contamination of roadways 
by vehicles leaving off-highway areas, the wheel 
washer produced by William Moseley (Engineers) 
Limited, Bedfont Road, Feltham, Middlesex, is 
essentially simple, as may be judged by the 
accompanying illustration. 

It consists of a heavy duty steel grid spaced on 
either side of two free running rollers which 
may be locked in position by means of a hand 
brake. A Ransomes and Rapier pump driven 
from the rollers supplies water through a pipe and 
a series of nozzles, the water flow being controlled 
by a valve connected to the roller brake. 

In operation, vehicles are driven on to the 
grid and the rear wheels are allowed to come to 
test between the two rollers. The roller brake 
is then released and with the rollers free, top 
gear Is engaged and the rear wheels rotated at 
speed. The mud, clay and stones are washed 
from the underside of the lorry and fall through 


- grid to a sump which is periodically cleaned 


new axle is both lighter and stronger than the 
previous one, and utilises spiral bevel gears and 
hub reduction gears. 

Steering is by Marles cam and double roller 
and the 15 ft wheelbase version has a turning 
circle of 58 ft. The front suspension is by semi- 
elliptic springs assisted by hydraulic dampers; 
semi-elliptic springs are also used at the rear. 
The brakes on all wheels are of the two-leading- 
shoe type and are air assisted and hydraulically 
operated. A ratchet handbrake works on the 
rear wheels using the same shoes. The cab is 
also a new design. It is a pressed steel welded 
assembly with a low entrance step ahead of the 
front wheel; the door opens more than 90°. 


WASHER 





can be 


Road contamination 
avoided by washing the wheels. 


tion of that interest once it is aroused. The 
successful drive some years ago to persuade 
motor cyclists to wear crash helmets was followed 
by a flood of such helmets on the market, many 
of which were quite useless. The same thing is 
already happening with safety belts. It remains 
true, however, that a certain amount of heat in 
public discussion has to be generated in order to 
make progress against the apathy of the public. 
No doubt the Government would be only too 
glad to help inculcate the use of safety belts if 
this could be done without a threat of compul- 
sion. This is the problem, rather than the 
diffusion of research effort. 


TEN YEARS OF 
ROAD RADIO SERVICES 


During the 10 years that the Automobile 
Association has been operating a radio road 
service, free breakdown assistance has been 
given to members on over 1,800,000 occasions. 
The service began in London in 1949 and has 
since been extended to cover 24 cities and towns 
throughout Great Britain. It operates on a 
24 hour basis and works in conjunction with 
garages that provide round-the-clock services. 

The figure of 1,800,000 represents nearly 
500 calls every 24 hours throughout the 10 years, 
and does not of course include ordinary roadside 
repairs carried out by Patrols. The s.o.s. calls 
have risen from an average of 500 a week in 
1949 to the present figure of well over 1,000 a 
day. The network covers over 4,400 square 
miles of the country. 

It is interesting to note that over the 10 years 
the causes of breakdowns have not varied to any 
marked extent. An analysis shows that mech- 
anical trouble still accounts for about 50 per 
cent, which can be further divided into engine 
failures 28 per cent; transmissions 14-5 per cent; 
clutches 3-5 per cent; and others 4 per cent. 

Electrical faults totalled 31 per cent, consisting 
of ignition 14-5 per cent, flat batteries 8-5 per 
cent, lights, wiring and fuses 8 per cent. The 
remainder are classed as miscellaneous. 


GERMAN NEWS 


The Borgward Group, one of the biggest 
privately owned industrial combines in Europe, 
produced 103,212 vehicles last year. It consists 
of six production companies, four sales cor- 
porations, one insurance company and a finance 
corporation, all owned by Dr. Carl F. W. 
Borgward. Its turnover is approximately £53 
million and 40 per cent of production goes for 
export. New assembly plants are coming into 
operation in Australia, Brazil, Argentine, and 
South Africa; further assembly arrangements 
are being made in Europe to meet the needs of 
the Common Market. Individual figures were: 
Borgward 40,386 cars, 6,589 trucks; Goliath 
10,509 cars, 1,423 trucks and 1,222 three- 
wheelers; Lloyd, still the best selling German 
600 cc car despite increasing competition, built 
49,620. 

The innumerable Volkswagen models are now 
increased by a double cabin pick-up based on 
the forward control transporter. Six people can 
ride in the cabin on two bench seats and behind 
is a big open freight compartment, making it 
suitable for survey and maintenance crews, 
hunting parties and many other uses. Under 
the rear seat is a chest in which valuable equip- 
ment can be locked. 


‘ 





In Parliament 


A PLEA FOR STEAM TRACTION 


An interesting debate was initiated in the House 
of Lords last week by Lord Monkswell (Conser- 
vative), who asked Government whether they 
were satisfied with the results so far achieved in 
the supersession of the steam locomotive on 
British Railways. 

He said that he was filled with dismay at the 
lightheartedness with which Parliament planned 
to authorise the spending of £1,500 million on an 
indeterminate system of railway transport. Ina 
previous debate some years ago, the Government 
had entirely failed to give him any convincing 
reason for the abolition of the steam locomotive 
or for allowing the British Transport Commis- 
sion to spend vast sums of public money for that 
purpose. 

A recent article in the daily press, which could 
hardly have been written without the consent 
of the Ministry of Transport, seemed to suggest 
that the Commission, having no real plans and 
not knowing where to turn, thought they might 
gain time by building a number of diesel loco- 
motives and proceeding with a much modified 
scheme of electrification. Instead, they should 
have reverted to the steam locomotive, which 
was already there for use, at a comparatively 
negligible cost. 

Diesel locomotives presented a great complica- 
tion. Whereas the steam locomotive had four 
cylinders at the outset, diesels usually had from 
12 to 16 cylinders. Moreover, diesels required 
more skilled maintenance and needed much 
earlier replacement. The steam locomotive was 
entirely borne on springs, but diesel locomotives, 
as so far tried on Britain’s railways, were reported 
to run so roughly that they were knocking the 
permanent ways to pieces. 


BUSY MAJESTIC MACHINES 


In spite of some sentimental regret for those busy 
majestic machines, it was his view, said Lord 
Ferrier (a life peer), that the days of the steam 
locomotive were numbered. Electric traction 
had come to stay, certainly as far ahead as could 
reasonably be seen. 

An Indian railway with which he had been 
connected had installed a British diesel-electric 
railcar as long ago as 1934. It was still operating 
satisfactorily and still making a profit, even in the 
face of acute competition from a bus service 
running on a parallel route on tarmac roads. 
There still existed, on the Ghat section of the 
Great Indian Peninsula Railway, the fantastic 
broad-gauge double-track system. In his day, 
this system was operated by multiple-headed 
steam engines, which were first coal-fired, then 
oil-fired, and finally, in the 1930°s, converted to 
complete electrification with regenerative brak- 
ing. It would be difficult to convince careful 
thinkers that this was not progress all the time. 

A massive programme of railway electrification 
would be one of the greatest contributions that 
could be made towards promoting employment 
and towards increasing the use of steel at atime 
when there was a falling-off in the consumption 
of the products of British steel plants. 


DELTICS TO THE FORE 


Replying for the Government, the Earl of 
Gosford, a Lord in Waiting, said that the 
Commission were completely free, as part of 
their management functions, to select the sort of 
equipment they wanted for their services. Any 
decision to supersede steam by oil was taken 
by them in the light of the best advice and 
information available. The results of the intro- 
duction of diesel services would show that the 
decision was not an error. The consent of the 
Ministry of Transport to what had appeared in 
the press was not in any way required. 

The railway modernisation plan was in top 
gear. Locomotives were coming forward at a 
good pace and, in some cases, would be intro- 
duced faster or in greater numbers than had been 
thought possible in 1956, or even in 1958, when 


the press comment had appeared. In fact, 
Deltic locomotives, the largest and most powerful 
type of main-line diesel locomotive so far used 
in this country, would be introduced in 1960 or 
1961 to work express passenger services between 
King’s Cross, Newcastle upon Tyne and Edin- 
burgh. In that service, 22 Deltic engines would 
replace 55 steam locomotives. 

On main-line services to and from the west of 
England, 129 diesel hydraulic locomotives, 
which were expected to be in service by 1961, 
would replace over 200 steam locomotives. 
Furthermore, the Commission’s scheme to 
substitute diesel traction for steam in the Bristol 
area would require the use of only 157 main-line 
diesel locomotives instead of the present 300 
steam engines. 

Two other schemes, planned respectively for 
East Anglia and the Great North of Scotland and 
Highland lines, would require the replacement 
of 820 steam locomotives by only 325 diesels. 
From these examples, it would be seen that, 
generally, one main-line diesel would do the 
work of at least two steam locomotives. 


PROGRESS IN ELECTRIFICATION 


Lord Gosford added that the great operating 
advantage of diesel and electric traction over 
steam lay in acceleration and greater availability. 
Better acceleration gave higher average speeds, 
which, in turn, provided a more economical use 
of traffic capacity. Greater availability meant 
that fewer locomotives were needed to operate 
the various services. The Commission accord- 
ingly saved interest, depreciation and maintenance 
costs. 

Work was proceeding well. Stage 1 of the 
north Kent coast scheme should be completed 
by the middle of the present year. The Fen- 
church Street-to-Southend scheme was expected 
to be completed by 1961. Stage 1 of the Glas- 
gow suburban scheme (which was due to be 
completed in mid-1960) and the Hereford East- 
to-Bishop’s Stortford scheme were both well 
under way. The scheme covering the line 
between Colchester and Chelmsford, was due to 
be completed in September, 1961. 

On main-line electrification, the Commission 
were at present concentrating all their available 
resources on the London Midland route from 
Manchester and Liverpool to Euston. They 
hoped to accelerate its completion. There was 
another point of importance. The Scottish 
Region’s inter-city diesel service between Edin- 
burgh and Glasgow, which was introduced in 
1957, carried 700,000 extra passengers during 
its first year of service. 

Compared with diesel and electric traction, 
steam locomotives were wasteful of fuel. More- 
over, they had to spend a great deal of their 
working lives in being cleaned and in raising 
steam. Much as the animal might be admired, 
it should not be retained beyond its usefulness 
for reasons of sentiment. 


ALTIMETER PROBLEMS 


Means of ensuring the clearer and easier recog- 
nition of altimeter readings have been under 
investigation for some time by the Ministry of 
Transport and the Air Registration Board. 
In this connection, Mr. Harold Watkinson, the 
Minister of Transport and Civil Aviation, told 
Air Commodore Sir Arthur Harvey (Conser- 
vative) that his Ministry and the ARB had 
required certain interim modifications to be 
carried out, by the 30 September next, on the 
dials of existing altimeters on Britannia, Comet, 
Viscount and all other aircraft operating above 
20.000 ft. 

In order to advance with the greatest effective- 
ness the studies already undertaken, Mr. 
Watkinson said that he had decided to set up 
a committee to examine the problem. It would 
be under the chairmanship of someone in his 
Ministry. The committee would investigate the 
design of altimeter faces and mechanisms, 
including the use of special visual or audible 
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signals, and would make recom mendations 
the design requirements best suited to 2 
needs for the quick and easy T€CORNition 
altitude readings. Representatives of the 
try’s principal aviation organisations had 
asked to serve on the committee. In addition 
the Air Registration Board, the interests ined 
to be represented included the operator 
pilots’, and navigators’ associations, and Many, 
facturers of instruments and aircraft. 


ROAD ACCIDENT RESEARCH 


Extensive researches aimed at the Prevention of 
road accidents in general are being Carried oy 
by the Road Research Laboratory, ACCOrding tg 
information supplied by Mr. Harmar Nicholk 
the Parliamentary Secretary of the Ministry 
Works, to Air Commodore Sir Arthur Harye, 

Speaking as the representative of the Lori 
President of the Council, Mr. Nicholls said thy 
this work included such items as the contro| of 
vehicles during emergency braking, improy. 
ments in tyres and road surfaces to give bette 
adhesion in wet weather, improvements jj 
vehicle and street lighting, and in helmets fy, 
motor-cyclists. Safety aspects of motor-vehick 
design to minimise injuries in road accidents wer 
being investigated in the Slough area by th 
Laboratory, in co-operation with the police anj 
the Medical Research Council. 

The staff available for this detailed study of 
accidents had recently been increased. Facilities 
for simulating vehicle accidents and for testing 
individual components were also being built up, 
There was the fullest co-operation in this field 
and the Laboratory studied results obtained by 
research elsewhere, particularly in the United 
States, so as to consider their applicability to 
conditions in this country, and to avoid th 
unnecessary duplication of work. 


Railway Engineering Works 


Replying to Mr. Geoffrey Wilson (Conservative), 
who referred to the delaying effects of the major 
engineering works upon railway time tables, 
Mr. Harold Watkinson said that the arrangements 
for railway time tables were within the scope of 
the day-to-day management of British Railways, 
and that he had, therefore, made no representa- 
tions on the matter. 


A New Commemorative Stamp? 


Mr. Hugh Molson, the Minister of Works, told 
Mr. P. F. Remnant (Conservative) that the 
possibilities of celebrating the centenary of Big 
Ben were under consideration and that he hoped 
to make a statement in the near future. 


Tyne Tunnel Finance 


Mr. Harold Watkinson informed Dame Irene 
Ward (Conservative) that he had reached agree- 
ment with the representatives of the Tyne Tunnel 
Joint Committee on the broad principles to be 
employed for financing the tunnel. These 
suggestions would now be reported to the 
Northumberland County Council, the Durham 
County Council, and the Joint Committee. 
There remained, however, a number of points 
of detail to be settled before a starting date 
could be fixed. 


Electrostatic Precipitators 


An inquiry about progress at Bevans Works, 
Swanscombe, on the scheme for the installation 
of electrostatic precipitators was made by Mr. 
Sydney Irving (Labour/Co-operative). He also 
asked to what extent electrostatic precipitatos 
in cement works in the Thames-side area had 
been out of working order during the last sk 
months. He was told by Mr. J. R. Bevins, the 
Parliamentary Secretary to the Ministry 0 
Housing, that the new 350 ft chimney at Swans 
combe should be completed in a little over two 
months. Foundations for the precipitators had 
been provided. It was hoped that the first 
electrical precipitator would be working by 
August and that all work would be completed by 
mid-1960. He was not aware that any of thes 
precipitators had been out of order during the 
period mentioned, or that there had been aly 
stoppage except for routine maintenance. 
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the Human Element 


On Behalf of the Visiting 


ds strikes the dominant note in the 
Lack of Int of the Society of Visiting Scientists. 
= se the society first appealed to industry for 
rt seven years ago, five industrial bodies 
— deeds of covenant guaranteeing the pay- 
ps of an annual sum for seven years. At the 
mot this period only three—AEI, Unilever and 
the Wellcome Foundation—have renewed their 
deeds for a further seven years. Another, Glaxo 
Laboratories, has undertaken to make an annual 
contribution, not under deed, for five years, and 
ICI have made a donation. A further deed of 
covenant was signed by Arthur Guinness and a 
contribution was received from Courtaulds for 
the second year in succession. Despite such 
star-studded support the society were prevented 
from holding as many receptions to overseas 
yisitors as they would have liked. 

Three receptions were held—one for delegates 
to the thirteenth international assembly of the 
International Union of Biological Sciences, one 
for participants in the fifteenth International 
Congress of Zoology and one for members of the 
Kekule Symposium on Theoretical Organic 
Chemistry organised by the Chemical Society 
under the auspices of the International Union of 
Pure and Applied Chemistry. 

The Society has a good international represen- 
tation: some 3,000 members from 67 countries. 
The Overseas Science Students Association, spon- 
sored jointly by the society and the British 
Council, is described as “a firmly established 
institution,’ where eminent scientists give lec- 
tures, and where students have opportunities on 
occasional club evenings to meet informally, chat 
with invited guests, or further their education by 
seeing films or going on conducted visits—during 
the past year to Kodak, the Royal Festival Hall 
and the Royal Society. 


Managing Management 


A new man with a first-class war record and a 
good deal of industrial experience since the war 
has been appointed manager of the Midland 
Region of the British Institute of Management. 
He is Mr. P. G. Malins, M.B.E., M.C., who 
succeeds Mr. B. W. Vigrass, O.B.E., who is 
moving to BIM headquarters in London as 
overseas and regional manager. 

On leaving the forces in 1946, Mr. Malins 
held the rank of Major and was responsible for 
all RASC supplies in Borneo and Sarawak. He 
was commercial manager with a light engineering 
company for several years after the war and for 
the past four years sold office equipment and 
systems. He is an Associate of the Chartered 
Institute of Secretaries. The Midland Region 
of the BIM includes the branches at Birmingham, 
Coventry, Derby, Leicester and Nottingham with 
a section in Kettering. 


Dose Control 


The Electronic Machine Company Limited 
have formed a radiological division offering a 
complete radiation monitoring service to users 
of X-ray and other radiation equipment. This 
will consist of a team issued with monitoring 
film holders who have been enlisted by contract 
and who operate in accordance with certain 
conditions. Each participant will have a 
numbered film holder and a film, a spare film 
being supplied for replacement at the end of the 
first week. At the end of the week, the film is 
removed and posted to the Radiation Monitoring 

tvice for processing, reading and recording. 

If a weekly or accumulative dose exceeds the 
recommended dosage as laid down by the 
International Commission of Radiological Pro- 





tection, the safety officer or principal of the 
organisation concerned is advised so that the 
person affected can be treated. The division has a 
staff of specially trained persons and an advisory 
panel of physicians and physicists to investigate 
on site the reasons for the high dosage and what 
remedial action should be taken. 


Winners at Watford 


Two de Havilland apprentices, Mr. E. C. Koeppl 
and Mr. P. D. Garment, won the 1959 memorial 
prizes awarded by Savage and Parsons; similar 
prizes are given each year to outstanding students 
of Watford Technical College. The Savage 
Memorial prize is for mechanical engineering 
and the Parsons Memorial prize for electrical 
engineering. Both apprentices attended the 
college on an eight-week release course. 

Savage and Parsons point out that although 
technical ability and know-how play their part 
in the selection of the winners, ‘* concentration, 
imagination, health and self-confidence ’’ were 
other factors taken into consideration. No 
room here for the brilliant students of the past 
who gave us so much of our engineering wealth, 
wearing out their lungs and eyes in the process. 


Trail of Goodwill 


Awards for travel are much in vogue and today 
even apprenticeship schemes sometimes make 
provision for it. Some time ago the Ford 
Foundation made a grant to the English- 
Speaking Union of the United States to finance 
visits of United Kingdom business men to the 
United States. Details of these grants have now 
been made available. 

Preference is to be given to applicants between 
28 and 38 years of age. The closing date is 
22 May, 1959. The basic purpose of the grants 
is to improve the degree of understanding between 
the two countries. The recipient is expected to 
travel widely over a period of 56 days and is 
expected to make the trip alone. Preference 
will be given to those who can give some evidence 
that they are sufficiently established in their 
profession or calling to make some impact on 
those whom they visit and within their own 
environment in this country to which they will 
return. The affair is after all a kind of goodwill 
mission. Recipients are to be spared the horrors 
of a lecture tour but they may give lectures and 
so on if they wish. The grants must be taken 
up over the period September, 1959, to end-June, 
1960. 

The idea of a sabbatical two months for able, 
young business men is a good one. The English- 
Speaking Union cannot naturally reimburse 
anyone for loss of income while the trip is on. 
On the other hand, any organisation which has 
a successful candidate on its staff will be well 
advised to be imaginative and grant leave of 
absence on terms which will not put the candidate 
at any temporary disadvantage financially. 
The organisation as well as the one given the 
grant is likely to gain from the experience. 


Responsible for Future Skill 


The need for more opportunities to train as 
skilled men through apprenticeship schemes was 
aired recently at a one-day conference in 
Birmingham on youth employment and industrial 
training schemes. The urgency of the situation 
in Birmingham is that the population bulge is 
two years ahead of the national average and 
there is the prospect of a particularly large 
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number of school leavers getting on to the labour 
market at a time of mild industrial recession. 

At the conference one speaker blamed the 
employers of small companies for refusing to 
invest in apprenticeship schemes, while another 
blamed the unions for restrictive practices. 
Both were right and speakers at conferences 
could well spend their time in going from there. 
The fact is that much of the general approach 
to apprenticeship is wrong. On the one hand 
many such schemes are neither systematic nor 
intensive enough, and both sides of industry 
are to blame for this state of affairs. It has 
suited both workers and employers in the past 
to have a long period of indenture with limited 
instruction since this kept the flow of skilled 
entrants down and they could be turned out 
cheaply. On the other hand, not all medium- 
sized to small concerns are basically equipped 
to train apprentices adequately even when they 
have the will to do so. Some form of grouping 
of facilities may be necessary. 


Retire Gracefully 


A useful booklet called Your Retirement has 
been prepared under the auspices of the Engi- 
neering Industries Association dealing with 
different types of pension scheme for engineers. 
It is available from the association’s publications 
department, price 5s, post free. The booklet 
has been prepared by the association’s financial 
problems and taxation committee. 

This is a summary document and does not 
attempt to follow through all the ramifications 
which exist on retirement and tax questions 
when it comes to individual cases. Nevertheless, 
it sets out the main kinds of scheme which are 
available within the engineering profession. 

The broad plan of the brochure is to set out 
the different kinds of pension arrangements 
which exist and the various kinds of status within 
the profession. It then takes each broad category 
of scheme and analyses each one under seven 
standard headings with special reference to tax 
position, Inland Revenue requirements, and the 
possible advantages and disadvantages to the 
individual. Within its terms of reference the 
job has been well done. Anyone who has read 
it can go on to talk intelligently to an insurance 
broker or an insurance company representative. 


Honorary Members 


The first threat of a “closed shop” strike 
which hovered menacingly over the Ford Motor 
Company for two weeks was eventually dispelled 
when the offending non-unionists reluctantly 
agreed to join the ranks of the Electrical 
Trades Union. Their decision removed the 
threat of sudden unemployment for 27,000 
workers when the 400 members of the ETU 
withdrew their strike notices. A similar dispute 
has since arisen Over a welder who allowed his 
membership of the AEU to lapse. 

The ETU dispute arose because four men, two 
over 60 and all of them with more than 
20 years’ service with the company, were not 
and declined to become, members of the union. 
Two of them had been in previously but had 
dropped out; the other two were so far in arrears 
with their contributions that they had been 
** removed from the union’s nominal strength.” 

Mr. Frank Foulkes, the Communist president 
of the ETU, refused to contemplate members 
working with non-unionists. Mr. Leslie Blake- 
man, Ford’s labour relations manager, told Mr. 
Foulkes that the company would put no pressure 
on the men. Union officials bridged the gap; 
they decided the two men in arrears with their 
contributions were still members of the union. 
Personal interviews, one of them involving Mr. 
Foulkes himself, obtained the agreement of the 
other two men. The joint statement on this sad 
little affair was that the dispute had been settled 
‘“* without prejudice to the principles of either the 
company or the union.” 


‘ 
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Special Article 


Scientific and Industrial 


¥ January the Duke of Edinburgh led the 
British delegation to the 46th session of the 
Indian Science Congress Association, and laid the 
foundation stone of a new Engineering Institute, 
financed by the United Kingdom under the 
Colombo Plan. This is an opportune occasion 
to recapitulate the progress of scientific and 
industrial research in India. Modern science 
reached her from the West, and not a few of her 
ablest workers received their training from 
British, European and American centres of 
learning. But, until recently, India lagged 
lamentably behind Western countries in the 
teaching of science and fostering of research. 
Notwithstanding the paucity of private endow- 
ments for research and the meagre provision 
made by the Indian Government, prior to 
independence, for science teaching and research, 
as well as for specialist services, the output of 
original work from some of the Indian univer- 
sities and other independent institutions com- 
pared favourably with that in European countries. 

The organisation and progress of scientific 
studies and research in India are briefly stated. 
The foundation in 1784, under the inspiration 
of Sir William Jones, of the Asiatic Society of 
Bengal (ASB), the parent of all the Asiatic 
societies extant, marked a milestone in the 
history of arts and science in India. Its early 
patrons included Warren Hastings and Lord 
Cornwallis. On the scientific side alone, its 
Asiatic Researches and Journal contain accounts 
of Archdeacon Pratt’s research in geodesy; 
papers by Lambton of the Indian Survey Depart- 
ment and the observations of Voysey, ‘* father 
of Indian geology.’ Also, the ASB sponsored 
many of the country’s learned societies and 
Government science departments. Above all, 
it organised and sustained during its infancy the 
Indian Science Congress Association, modelled 
on the British Association, and published the 
annual volume of Proceedings of the Congress 
meetings. 

Early in the fifties of the last century the 
Universities of Calcutta, Bombay and Madras 
were established and specialist science depart- 
ments instituted by the Government of India 
from time to time. The Survey of India might 
well be regarded as dating from 1767, when 
Clive appointed Major James Rennel as the 
Surveyor-General of Bengal. The Geological 
Survey of India came into being in 1851, the 
Meteorological Department and Botanical and 
Zoological Surveys followed later. 

Even so, the status of science teaching and 
research in India was far from satisfactory at 
the dawn of the century. Virtually all progress 
was due to official agencies and Europeans; 
Indians doing original work were few and far 
between. Fifty years ago, the local bias was in 
favour of literary education to the detriment of 
science studies. Also, India had no large-scale 
industries worth mentioning beyond cotton, jute 
and the coal mines. Alluding to the country’s 
river problems the late Sir Francis Spring 
affirmed that ‘‘ more money has been wasted for 
want of just such knowledge as a River Commis- 
sion might provide than would have sufficed 
to pay the entire cost of it many times over.” 


Beginning of Organised Research 


The Indian Industrial Commission, presided 
over by Sir Thomas Holland, F.R.S., directed 
attention both to the desirability and necessity 
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of setting up a system of organised research if 
indigenous industries were to be properly deve- 
loped. But with retrenchment in the air these 
recommendations were shelved. And the effect 
of the depression of the early *thirties was that 
appropriations for the various scientific services 
were drastically curtailed, and many valuable 
research projects were abandoned. In 1935 
Sic John Anderson, then Governor of Bengal, 
inaugurated the National Institute of Science of 
India (akin to the Royal Society of London), to 
promote scientific knowledge and to serve as a 
national research council for prosecuting work 
of local and international importance. Three 
years later, the late Lord Rutherford, in the 
Presidential Address he prepared for the Silver 
Jubilee session of the Indian Science Congress, 
emphasised how greatly India would benefit 
by the formation of an organisation like the 
Department of Scientific and Industrial Research 
(DSIR) in Britain. 

The Second World War provided the necessary 
stimulus to progress, when India became the 


HRH the Duke of Edinburgh laying the foundation 
stone of the College of Engineering and Tech- 
nology at Jia Sarai in New Delhi in January. 





main supply base for the Allied forces stationed 


in the Middle and Far East. In April, 1940, the 
Government of India set up the Board and Coun- 
cil of Scientific and Industrial Research, and 
appointed Dr. S. S. Bhatnagar, F.R.S., as director. 
During this emergency the aid of science was 
enlisted to make the utmost use of indigenous 
resources. The experience gained in the working 
of this organisation prompted the need for relax- 
ing the rigours of official routine. Thus was born 
the Council of Scientific and Industrial Research 
(CSIR) in 1942. Early in 1944 the Royal 
Society of London took the unprecedented step 
of sending Professor A. V. Hill, F.R.S., to 
convene one of its meetings in Delhi. As 
Scientific Adviser to the Government of India 
this British savant summarised the country’s 
imperative needs thus:—(1) strengthening and 
extending the application of biology to farming, 
forestry, fisheries, pest control, animal and plant 
diseases and public health; (2) establishing 
better facilities for teaching and research in 
physics, chemistry, engineering and metallurgy; 
(3) obtaining more accurate and comprehensive 


information on the country’s natural TesOuroes— 
minerals, water-power, useful plants and anj 

as well as labour and trained skills; ang 
according more frequent opportunities to Nabe 
Indian workers to meet and exchange ideas wi, 
their counterparts abroad. It is no agcidey 
that much of India’s current scientific ani 
industrial research is following the lines recon. 
mended by Professor Hill. Institutions prog. 
cuting scientific and industrial research in Ing, 
fall under four categories :—{1) those establish 
under state auspices; (2) state-aided unde. 
takings; (3) research organisations of Private 
industry, and (4) universities. 


Six-Point Policy 


The goals of the policy of the Government of 
India regarding science announced in March, 
1958, are six-fold: (1) foster, promote and sustaip, 
by all appropriate means, the cultivation of 
science and scientific research in all its aspects 
pure, applied and educational; (2) ensure a 
adequate supply within the country of research 
scientists of the highest quality, and to recognise 
their work as an important component of the 
strength of the nation; (3) encourage and 
initiate, with all possible speed, programmes for 
the training of scientific and technical personnel, 
on a scale adequate to fulfil the country’s needs 
in science and education, agriculture and industry, 
and defence; (4) ensure that the creative talent of 
men and women is encouraged, and finds full 
scope in scientific activity; (5) encourage ind- 
vidual initiative for the acquisition and dis- 
semination of knowledge, and for the discovery 
of new knowledge, in an atmosphere of academic 
freedom, and (6) in general, secure for the people 
of the country all the benefits that can accrue 
from the acquisition and application of scientific 
knowledge. 

Scientific research under State auspices is 
carried out mainly through the Council of 
Scientific and Industrial Research (CSIR), and 
the various national laboratories or institutes 
set up under its auspices. The Council also 
awards grants-in-aid to scientists in research 
institutions and university laboratories in the 
country, grants fellowships to qualified persons 
anxious to pursue science as a career and dis- 
seminates scientific knowledge and information. 
It, moreover, maintains a National Register of 
Scientific and Technical personnel in the country. 
In general, the Council is the instrument of 
Government’s policy for the promotion and 
co-ordination of scientific and industrial research 
in India. : 

The CSIR is administered by a Governing 
Body with the Prime Minister as President and 
the Minister for Scientific Research as Vice 
President. Other members include leading 
representatives of science, industry and the 
Government. This Governing Body is advised 
by a Board, embracing eminent scientists, 
industrialists and others. The recurring expendi- 
ture of the Council totalled Rs 2-67 cror 
(£1,950,000) in 1957-58 and the estimated capital 
outlay for the same period, Rs1-15 crore 
(£862,500). 


National Research Laboratories 


Since independence (1947) 19 national labora- 
tories and institutes have been set up by the 
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Plans 
are under way for the establishment of a Central 
Mechanical Engineering Institute in Bengal and 
a National Aeronautical Research Laboratory 


CSIR at various centres in the country. 


at Bangalore. Of particular interest to engi- 
neering are the Central Road Research Institute, 
New Delhi, for work on road materials, testing 
of road material and road surfaces; the Building 
Research Institute, Roorkee, to investigate the 
engineering and structural aspects of building 
and human comforts in relation to buildings; and 
the Central Electronics Engineering Research 
Institute, Pilani (Rajputana) for the design and 
construction of electronic equipment and com- 
ponents, as well as test equipment. Others of 
indirect interest are the National Physical 
Laboratory, the National Chemical Laboratory, 
the Central Fuel Research Institute, the National 
Metallurgical Laboratory, the Electro-Chemical 
Research Institute, and the Central Mining 
Research Station. In addition there are 11 
hydraulic research stations under the Central 
Board of Irrigation and Power. The Central 
Water, Power and Irrigation Research Centre 
near Poona is the pioneer hydraulic research 
station in the country. 

A Research and Development Directorate has 
been set up by the Ministry of Communications 
concerned with type certification, manufacture of 
aircraft and development of specifications for 
aircraft materials. The All India Radio maintains 
a research unit in New Delhi to investigate 
problems pertaining to the propagation and 
reception of radio waves, and the design and 
performance of radio receivers. The Railway 
Board has its own research centre at Lucknow, 
with sub-stations at Lonavla and Chittaranjan, 
to study problems referred to them by the 
railway workshops and the Central Standards 
Office (Railways). The problems of road 
development and road materials, highways and 
bridge engineering, ports and harbours, etc., 
are dealt with by the Roads Organisation 
functioning under the Ministry of Transport. 
The Indian Institute of Science, Bangalore, 
Provides advanced instruction, and conducts 
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original investigations in all aspects of science, 
including engineering and technology. The 
Physics Research Laboratory, Ahmedabad, is a 
centre for research in atmospheric physics, 
cosmic rays, electronics and theoretical physics. 
Finally, the Shri Ram Institute for Industrial 
Research in Delhi renders valuable research 
service to indigenous industrial undertakings. 
Lately there has been growing emphasis in the 
national laboratories on pilot plant investiga- 
tions leading up to actual production. Thus, 
an experimental coke oven plant has been 
erected at the Central Fuel Research Institute 
at Jealgora; and a pilot low-shaft furnace at the 
National Metallurgical Laboratory, Jamshedpur, 
for the production of iron without the use of 
coking coal. Random examples of the achieve- 
ments of some of the national laboratories and 
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institutes include a survey of the coal resources 
of the country by the Central Fuel Research 
Institute has led to the discovery of large 
resources of coal suitable for coking and blending, 
besides helping coal producing and consuming 
industries. Investigations on the washing possi- 
bilities of various types of coal have shown that, 
by judicious processing in coal washeries, it is 
not only possible to provide the coals for the 
expanding iron and steel industry, but also to 
obtain products of value for power generation 
and manufacture of chemicals and fertilisers. 

Studies on the sintering characteristics of iron 
ore fines of Madhya Pradesh have shown that 
the fines can be employed for steel production. 
The National Metallurgical Laboratory has 
perfected a technique for replacing nickel, of 
which India is short, in stainless steel by man- 
ganese. Also, useful work has been done in 
the up-grading of low-grade manganese, chrome, 
wolfram, graphite and uranium ores. Work 
relating to the manufacture of refractories has 
indicated that forsterite and sillimanite can be 
profitably employed as raw materials. 

Thanks to liberal grants-in-aid, scientists in 
other research laboratories and universities are 
enabled to pursue fundamental and applied 
research and cultivate their own special fields. 
These schemes sponsored by the CSIR cover a 
wide variety of subjects, including various 
branches of physics, chemistry, engineering and 
metallurgy, dealing not only with fundamental 
problems but also with those relating to pro- 
cessing of raw materials and utilisation of com- 
modities. There are at present more than 360 
such projects in progress in over 70 research 
centres in the country. Apart from the results 
achieved, they provide opportunities of training 
for young research workers and the fostering of 
active centres of independent research. Another 
important item of work done by India was the 
inauguration of a systematic and integrated pro- 
gramme of investigations for the International 
Geophysical Year with accent on cosmic rays, 
earth’s magnetism and solar physics. 

Liaison, between research and industry, has 
been strengthened by the establishment of 
regional offices for industrial contacts at Bombay, 
Calcutta and Madras. The CSIR maintains a 
directorate for dissemination of scientific informa- 
tion addressed to various types of readers. It 
also supports the Indian National Documentation 
Centre at Delhi. 

India has emulated Britain in the setting up of 
co-operative research associations. Organisa- 
tions of this type now embrace the Ahmedabad 
textile industry, the silk and art silk mills of 
‘Bombay, the jute mills of Calcutta and the 
rubber industry. 

The Government’s Atomic Energy Establish- 
ment at Trombay is the chief centre for research 
and development in the nuclear energy field. 
It comprises three main groups: physics. 


The new building of the Indian Institute of Technology. 
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chemistry and engineering—in addition to the 
biology, medical and health divisions. India’s 
first atomic reactor—‘* Aspara’’, of the swim- 
ming pool type—became critical early in August, 
1956. The Canadian NRX type reactor is 
reckoned to go into operation late in 1959. A 
third reactor for studying the effect of different 
lattices, shapes and sizes of fuel elements, mixed 
lattices containing uranium or plutonium and 
thorium, is under construction. On the indus- 
trial side India expects to produce all the materials 
needed for the full nuclear power programme in 
the early sixties. 


Technical Training Increased 


As early as 1945 the Report of the Industrial 
Research Planning Committee enumerated India’s 
shortcomings thus: (1) small number of research 
organisations; (2) lack of co-ordination, and 
(3) paucity of trained skills. Much has already 
been done to break the first two bottle-necks. 
It is therefore of interest to record the steps 
taken to overcome the third handicap. In the 
mid-fifties the Indian Planning Commission 
appointed an Engineering Personnel Committee 
to make an estimate of the demand for technic- 
ally qualified persons during the second plan 
period, and to recommend measures to meet it. 
This Committee reckoned that the short-fall 
would be of the order of 1,800 graduates and 
8,000 diploma holders by 1960-61. The Central 
Government decided that the best course for 
the expansion of local technical education would 
be to increase the training capacity of existing 
institutions wherever feasible, and set up new 
centres only if found imperative. Thus a scheme 
for enlarging the training capacity of 19 existing 
engineering colleges and 50 polytechnics, so as 
to account for 2,570 additional places for degree 
courses and 4,890 for diploma courses, is being 
implemented. 

By 1960-61 the annual admission for first 
degree courses in all branches of engineering and 
technology will be 10,500 students, and for the 
diploma courses 19,000. This will represent a 
four to five-fold increase in the facilities as com- 
pared with the position in the pre-plan years. 
Moreover, with the functioning of all the four 
higher technological institutes at Kharagpur, 
Bombay, Madras and Kanpur, the provision for 
post-graduate courses for advanced studies in 
engineering and technology will be around 2,000 
seats. The Indian Institute of Technology at 
Kharagpur has now on its roll 1,400 scholars for 
various undergraduate courses, and 100 for post- 
graduate studies and research work. Recently, 
metallurgical engineering, chemical engineering 
and mining engineering were added to under- 
graduate courses, and the post-graduate work has 
also been expanded, so much so that facilities are 
offered in 22 different fields. Late in January 
the Duke of Edinburgh laid the foundation of 
the Engineering Institute of the Delhi University. 
This represents Britain’s contribution towards 
advancement of engineering studies in India 
entailing a capital outlay of £500,000 under the 
Colombo Plan. 

In conclusion, those at the helm of Indian affairs 
know that the science of today is the technology 
of tomorrow; in other words, basic research is 
the intellectual and industrial gold mine of the 
future. Because of the nation’s industrial back- 
wardness the accent, for the time being, is on 
applied research. Scientific research and its 
application is everyday becoming more important 
to the country’s industry, agriculture and health. 
Because of the conjunction of these circumstances, 
and the local climate congenial to progress, 
research will come into its own, and prove a 
potent factor in the balanced economic advance 

‘of the nation. Science and technology bid fair 
to transform the life of the Indian people in the 
second half of this century. 





Atomic Review 


March 6, 1959 ENGINEER INg 





Medically Sound 


ie and safety are basic considerations in 
the handling and use of nuclear materials, 
but nuclear science has itself made a significant 
contribution to healing, a recent example of 
which is quoted below. 


Proton Beam in Brain Surgery 


A brain operation in which a proton beam 
from a synchrocyclotron was used as the surgical 
agent has been performed at the Werner Institute 
for Nuclear Chemistry at Uppsala, Sweden. 
The beam was focused on the region to be 
removed (about the size of a finger nail) and the 
patient was constantly rotated so that the con- 
centration of protons would be negligible except 
in the selected area, which the beam would tran- 
sect from different angles. The depth at which 
such an operation might be performed was quoted 
as 8in. Forty radiations were given, each lasting 
30 seconds, and the total operation, in which 
tissues less than half a cubic centimetre in volume 
were destroyed, lasted 2 hours. The patient 
was conscious throughout the operation and in 
telephone contact with those conducting it, 
so that he could follow their instructions. The 
operation was painless; the patient walked 
home afterwards; and a month later, in spite 
of close observation, no ill effects have been 
detected. The operation was performed by a 
neurologist, Professor Lars Leksell, assisted by 
a professor of anatomy, Mr. Bror Rexed, and a 
nuclear physicists, Mr. Boerje Larsson. 


Recovery of Radiation Victims 


Five of the six Yugoslavs admitted to the Marie 
Curie Hospital in Paris, and said to have been 
subjected to from 700 to 1,000 roéntgens of radia- 
tion following an accident at the Vinca establish- 
ment, appear to have been fully cured. One 
died last November before the treatment could 
take effect. Four were cured by grafting bone 
marrow—the blood-forming tissues—taken from 
voluntary donors. Hitherto grafting had been 
unsatisfactory since it tended to _ create 
antibodies, which in the present operation had 
been inhibited, paradoxically, by the excess of 
radiation. The five donors have been invited 
for a month’s holiday in Yugoslavia. (See 

tomic Review last 24 October.) 


Removing Plutonium from Living Organisms 


Two compounds that grasp metal atoms in 
octopus-like molecular tentacles have proved 
effective in flushing out radioactive plutonium 
from the bodies of laboratory experimental 
animals—even when treatment is delayed for 
several days. Research chemists from the 
Argonne National Laboratory Division of 
Biological and Medical Research, one of a 
number of research groups studying these 
compounds, have devised a treatment which has 
already been used successfully to remove 
plutonium from the bodies of rats. The sub- 
stances, designated DTPA and BAETA, possess 
an extraordinary number of tentacles so arranged 
that the plutonium atom is imprisoned in a 
molecular cage from which escape is nearly 
impossible. They are known as chelating agents— 
substances that sequester or trap metal ions to 
form a stable, water soluble complex that is 
relatively chemically inert. The complex is 
naturally flushed out of the body by normal 
elimination processes) DTPA and BAETA 
are not poisonous to man. 

DTPA is diethylene-triaminepentaacetic acid; 
and BAETA is 2:2’-bis [di(carboxymethyl) 
amino] diethyl ether. They belong to a class 
of specially designed compounds called poly- 
amino acids used for water softening, to remove 
metal stains from fabrics, to carry trace minerals 
in agriculture, and to help in the manufacture of 
synthetic rubber. Use of DTPA to remove 
cerium was reported in 1957 by Dr. Alexander 
Catsch of the Institute of Radiation Biology at 


the Reactor Station, Karlsruhe, Gem, 
The Argonne work is the first reported Use 4 
BAETA to remove plutonium. a 


Nuclear Medical Officer for CEGB 


Dr. J. A. L. Bonnell, M.B., B.S., MRCS 
L.R.C.P., senior medical officer to the Centr 
Electricity Generating Board, has been appoin 
nuclear medical officer and deputy to Mr. C 
Adams, chief nuclear health and safety office 
the Board. Prior to joining the Genera 
Board, Dr. Bonnell was assistant physician i; 
the Medical Research Council’s department for 
research in industrial medicine at the Londo, 
Hospital. 


Euratom Safety 


Basic standards for the protection 
radiation hazards of the population and worker 
in the nuclear installations of the six memb 
countries of the European Atomic § 
Community (Euratom) are published today jy 
the Official Journal of the European Communities 
The standards will serve as a common basis fy 
subsequent legislation in the member countrig 
The commission of Euratom has the right 
make recommendations which will ensure th 
harmonisation of this legislation if it prov, 
necessary. The directives can now serve as, 
basis for recommendations for internation, 
institutions in the same field, for it is clear) 
desirable that protection against radiatiop 
dangers should be met in a wider context thay 
that of the European Community itself. 


Liquid Metal Fuels 


A full discussion of liquid-metal fuelled 
reactor systems appears on page 313 of this issue, 


Bismuth as a Critical Factor 


A preferred carrier fluid for liquid-metal 
fuelled reactors is molten bismuth. It has been 
suggested that, apart from the technical difi- 
culties associated with these systems, the avail 
ability of bismuth represents a critical factor. 
Obtainable in small quantities in the extraction 
of other metals, bismuth is nevertheless too 
expensive to recover separately on the scale 
necessary for a single large prototype reactor (at 
least in this country); in the remote prospect of 
bismuth being required in bulk for a major 
LMFR programme, it might again become 
commercially feasible to extract it. 


Liquid Metal Fuel Reactor Facility 


The USAEC has authorised the Babcock and 
Wilcox Company (USA) to construct an addi 
tional facility at the company’s critical exper 
ment laboratory near Lynchburg, Virginia 
The company plans to locate the low-power 
reactor beside a similar facility, already licensed 
by the Commission, known as _ the Nuclear 
Merchant Ship Reactor Critical Experiment. 
The additional facility will be used to obtain 
design information for the Liquid Metal Fuel 
Reactor Experiment (LMFRE), which is to & 
designed, constructed, and operated by Babcock 
and Wilcox under contract with the Commission. 
The proposed tests are for the purpose of 
providing design information for the Liquid 
Metal Fuel Reactor Experiment, which 1s 0 
be subsequently designed, constructed and 
operated by the applicant under contract with the 
USAEC. ae 

The experiments will include determinations 
of critical size for various fuel and reflector 
configurations and uranium235 to bismuth ratios, 
determinations of control-rod values and th 
effects of fuel in the reflector regions and plenums 
of the LMFRE. The reflector and core will be 
made up of square bars of bismuth and graphite 
held in a rigid configuration. Uranium235 ' 
be contained in the form of uranium-aluminium 
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tened to the bismuth bars with 

alloy = tothe bars in the core will be held 
1 seemblies typically consisting of two 
‘myth and two graphite bars held in graphite 
bismu Is $0 constructed that changes can be 
—_ a subassembly without disturbing the 
f the core. The calculated critical mass of 

rest val assembly is 3 kg of uranium235. To 
7 safety in loading, the critical assembly 
= be constructed half on a stationary table 
“ half on a movable table. The tables are 
‘esigned to align accurately the two halves while 
roviding reliable control over the movement 
the movable table. There will be two vertical 
control rods mounted above each half of the 
Sealy. Three of the control rods worth at 
ne 5 per cent in reactivity will be available for 


shutdown during all operations. 


Molten Plutonium Reactor 

A proposed design for LAMPRE I (Los 
Alamos Molten Plutonium Reactor Experi- 
ment 1), formulated on the basis of known fuel 
alloy and container technology, has been pub- 
jished in a report summarised in Nuclear Science 
Abstracts. A plutonium-iron eutectic alloy with 
q melting point of 410°C, will be held in a 


earthquakes. 


it will 
vessel is placed low in the building so that 
damage from lateral shock is minimised; thus, 
unlike at Hunterston, fuel charging and dis- 
charging are effected from above. 
that aseismic modifications may add 1 to 3 per 
cent to the price. Depending on the steel 
supplier selected, the pressure vessel may be 
constructed from 3} in thick steel. 
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at Hunterston (see Atomic Review, 21 December, 
1956), the Japanese reactor will incorporate 
certain aseismic features as a precaution against 
It is stated, for example, that the 
control rods would still enter the core if the 
reactor were tilted to an angle of 45°. 


Moreover, 


seen from the sketch that the reactor 


Japanese Consortium 


Should GEC secure the Japanese contract, 
they will, as main contractor, be responsible for 
the design of the entire project. 
however, will be made by Japanese firms working 
to the group’s designs. 
GEC has recently concluded, subject to Japanese 
Government approval, a long-term licensing 
agreement (see Atomic Review, 12 December) 
with a consortium of 
companies known as the First Atomic Power 
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tantalum heat exchanger which serves as a core 
container and also permits removal of heat from 
the fuel by circulating sodium coolant. Since 
no breeding demonstrations will be attempted, a 
simple iron reflector, also sodium cooled, sur- 
rounds the core. This reflector, the core, and a 
gas-blanketed system for injecting molten fuel 
into the core, are enclosed in the main reactor 
vessel. Gaseous fission products escaping from 
the core are collected in the fuel metering system 
and vented through delay lines and absorber 
beds. Fuel density variation with temperature 
provides a strongly negative, prompt temperature 
coefficient of reactivity which facilitates reactor 
control. Reactivity adjustment, for a given fuel 
loading is effected by movable reflector segments 
external to the reactor vessel. Suitable modifica- 
tions to these segments permit them to serve as 
reactor oscillators. (R. M. Kiehn, L. D. P. 
King, R. E. Peterson and E. O. Swickard. Los 
Alamos Scientific Laboratory, New Mexico.) 


additional 


Notes and News 


Proposed Japanese Reactor 


As reported in Atomic Review last week, the 
General Electric Company have entered the last 
Stages in selling a gas-cooled reactor to Japan. 
A simplified sectional drawing of the single 
150 MW reactor is shown in the accompanying 
illustration. Though basically similar to the 
reactors being built by GEC—Simon-Carves 
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complete. 


The earlier investigations in North Wales were 
directed to finding a site for the first nuclear power 
station that could share the 275 kV _ transmission 
line being provided from the Ffestiniog pumped 
storage station to Connah’s Quay in Flintshire; 
in North Wales 
thereby be kept to a minimum at that stage. 
Anglesey coast did not come into the picture because 
of transmission remoteness from Ffestiniog. A site 
at Trawsafynydd in Merionethshire was eventually 
selected, and a site at Edern in Caernarvonshire 
was nominated as suitable for the future. The second 
power station in North Wales will need entirely new 
transmission lines to England and any suitable site 
in Anglesey will need to be considered along with 
Part of the output of such a station 
will be used to meet growing electricity demands in 
the Bangor locality. Lines to supply these demands 


that at Edern. 


The Central 


transm 
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Industrial Group (FAPIG). 
facturing responsibilities, members of this group 
will also undertake the site construction work 
in which they will act under the direct supervision 
of GEC and Simon-Carves. 


Electricity 


ission 


It is thought 


Certain items, 


In this connection, 


14 leading Japanese 


In designing a reactor 


for construction in 
Japan, the General 
Electric Company 


have made special al- 
lowance for the possi- 
bility of earthquakes. 
The reactor vessel is 
low in the building and 
the control rods can 
enter freely even when 


| the reactor is tilted. 


Power Station Sites in Anglesey Investigated 


Generating Board 
propose to investigate a number of areas on the 
coast of Anglesey to see how far they are suitable 
for nuclear power station sites. 
at Lligwy, Point Lynas, Wylfa, Carmel and 
Investigations will include ground 
surveys, trial borings and hydrographic surveys 
take probably several 


Apart from manu- 


These areas are 


months to 


could 
The 
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will be necessary irrespective of the building of a 
new power station. 


Jason Critical in September 


A 10 kW research reactor of a type hitherto 
not made in this country is being built by the 
Hawker Siddeley Nuclear Power Company at 
their works at Langley, Bucks. This reactor, 
prematurely listed in a table of reactors published 
in Atomic Review last 29 August, is based on 
the Argonaut design of the Argonne National 
Laboratories of America and called Jason. It 
is expected to be operating in September of this 
year. 

Argonaut was described at length in Atomic 
Review on 3 May, 1957. Designed especially 
for universities and technical colleges, Jason is a 
simple and inherently safe reactor which can be 
used for many nuclear physics experiments, the 
production of isotopes, neutron therapy and 
radiochemistry. It will use well proven fuel 
elements similar to those in the DIDO and 
PLUTO reactors at Harwell. 


Hawker Siddeley Test Fuel for Sweden 


The Hawker Siddeley Nuclear Power Com- 
pany is undertaking a programme of heat 
transfer testing of fuel element bundles for 
Aktiebolaget Atomenergi, Stockholm, in con- 
nection with Swedish investigations of heavy- 
water moderated gas-cooled reactors. This 
work is being carried out on the Hawker Siddeley 
heat-transfer rig at Langley, near Slough, which 
provides for pressures up to 600 Ib per sq. in and 
temperatures up to 450° C. 


David Brown Shielding Agreement 


It is reported that David Brown Jackson 
Division, a member of the David Brown Group, 
is to have exclusive manufacturing rights in 
Britain of a patent form of shielding under a 
technical aid agreement with Knapp Mills Inc. 
of New York. The shielding has been used in 
connection with radioactive isotopes, nuclear 
reactors and chemical processing plants. 


Atomic Energy Investment 


The Nuclear Investment Company Limited 
(authorised capital £200,000 in 5s shares) has 
recently published its first annual report. Incor- 
porated as a private company on 11 February, 
1958, and converted into a public company on 
25 February, 1958, the NIC is an investment 
trust company formed with the object of acquiring 
and holding securities primarily in companies 
concerned with the construction of reactors and 
power stations and the development or manufac- 
ture of instrumentation and control systems 
connected with nuclear energy, electronics and 
automation. 

On 6 February this year the portfolio 
comprised 88 per cent in companies registered 
in the United Kingdom, 7-5 per cent in Holland, 
and 4-5 per cent in the USA; some 99-4 per 
cent were in equities. In the opinion of the 
directors, those companies engaged in making 
components, instruments and control apparatus 
used in the nuclear, electronic and automation 
industries are likely to derive relatively greater 
benefit from their activities in these industries 
than the principal contractors for complete 
nuclear power stations; for this reason 80 per cent 
of the portfolio is invested in companies of the 
former kind. 


UKAEA Appointments 


The United Kingdom Atomic Energy Authority 
have appointed Dr. Nyman Levin to be director 
of the Authority’s Weapons Group. Dr. Levin 
has been deputy director since he joined the 
Authority in July, 1958. Sir William Penney, 
who has been combining the Authority member- 
ship for weapons with the post of director of the 
Weapons Group, will now relinquish the latter 
post. As recently announced, Sir William will 
be succeeding Sir John Cockcroft as member of 
research when Sir John takes up his mastership 
of Churchill College. Dr. Levin is succeeded as 
deputy director of the Weapons Group by Mr. 
E. F. Newley. 
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DIESEL ENGINES 


DESIGNED 


FROM FIRST PRINCIPLES 


The AT series of diesel engines that have been 
added to the range made by Ruston and Hornsby 
Limited of Lincoln, as announced in our issue 
of 27 February, are the result of five years of 
design work starting from first principles. 
Every point of construction was questioned and 
the final choice was based on both performance 
and market considerations, not forgetting the 
question of servicing. Powers range from 600 
to 1,645 b.h.p., with speeds up to 520 r.p.m. 
Bore and stroke are 124 in by 144 in. All engines 
are turbocharged, and intercooling is used to 
obtain the higher range of power. Performance 
curves were given in the previous article. 

The operating cycle was first considered, and 
the optimum chosen by the use of computers 
at the IBM centre. Over 6,300 calculations 
were made leading to the production of three- 
dimensional graphs using boost pressure, cyl- 
inder pressure, compression and expansion 
ratios and intercooler temperatures as some of 
the variables. As a result, a high efficiency has 
been obtained, the first engines being able to 
give a fuel consumption of 0-339 Ib per b.h.p. hr 
under service conditions, a figure which it is 
expected will be bettered in later models. The 











Using Computers 


engines have been run with b.m.e.p’s up to 
180 lb per sq. in but the normal rating is 160, 
the figure at which the above results were 
obtained, when an intercooler was fitted. 

Stress flow tests on a single cylinder test 
engine showed that by proper design the head 
could be fixed by four long bolts instead of the 
seven used in other models. Pressure tests 
showed that with four 14 in diameter bolts 
sealing could be maintained at cylinder pressures 
up to 3,000lb per sq. in and over, whereas 
with the earlier design using seven 1} in bolts 
it had been difficult to seal at 1,200 Ib per sq. in. 
The four bolts allowed a symmetrical head 
casting with the four valves that had been shown 
to be the best arrangement for breathing, and 
with the inlet and exhaust passages opening on 
opposite sides of the head. It also became 
simpler to place the injector in the stream of the 
cooling water. 

The fact that the inlet and exhaust are on 
opposite sides results in one side being relatively 
cool, so that a high level camshaft can be used 
without running into cooling difficulties. This 
has allowed a further simplification in that push 
rods are no longer needed and the rockers 
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The AT range of diesel engines ha 
been designed from first Principles 


can bear directly on the cams. The gp 
assemblies are made in the form of sleeves hey 
on the shaft by cotters. The rocker bracket j 
used as a load spreader for the head bolts whic) 
have rolled threads and are all proof teste 
before use. Their length gives them a ¢qp. 
siderable amount of elasticity, enough » 
work in conjunction with the stiff constructio, 
of the rest of the framework. 

Using the single cylinder mock-up, tests wer 
made to determine the deflection of the crankcay 
under load. Although the case had been planned 
to be very rigid it was found that the deflection 
caused by applying the equivalent of the ma. 
imum cylinder pressure (1,200 1b per sq. in) 
was sufficient to nip the crankshaft in the main 
bearings, the whole of an experimental clearance 
of 0-015 in being taken up. As a result, further 
tests were made using silicone rubber and 
Perspex models to determine the best shape; 
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some of the models are shown in the right-hand 
illustration above. 

The silicone rubber models which were made 
very exactly from wooden moulds gave the 
qualitative deflections, and the Perspex models 
were then used to give quantitative figures 
photoelastically. The type in the bottom right 
hand corner is the nearest to the final design, 
as can be seen from the other illustration, which 
shows the crankshaft and crankcase during 
assembly. 


It is interesting to note that the final 



































Both crankcase and shaft are extremely stiff; the shaft is 97-5 
per cent balanced, and does not normally need a torsional damper. 









form is simpler than some of the earlier attempts 
—a result that leads to further savings both in 
time and labour in the moulding shop and by 
reducing the number of faulty castings to be 
expected. Quantitatively, the deflections were 
reduced by a factor of five as a result of the new 
design. 

The steel crankshaft is made by the “* constant 
grain flow’ forging technique developed by the 
English Steel Corporation, and is one of the 
very few parts not made by Rustons. Balance 
weights account for 97-5 per cent of the out- 
of-balance forces. The shafts have been made so 
rigid that torsional vibration dampers are not 
needed for the majority of applications. Pre- 
fit bearings on thin steel shells are used for both 
the main and the big-ends and oversize bearings 
are available for re-ground crankshafts. Lubri- 
cating oil is fed copiously to all bearings, sufficient 
to cool as well as lubricate. The connecting 
rod is also a solid forging with integral large 
end bores. The caps are secured by four bolts, 
the joint faces being serrated and angled, so 
that the rods can be removed through the bores. 

Placing the camshaft at head level involved 
redesigning the fuel pump if the overall height 
of the engine was to be kept down. A short 
stubby pump was therefore produced to suit, 
which can be mounted wholly within the valve 
gear chamber and which is driven directly from 
the camshaft. These pumps are capable of 
handling all fuels in the Class A and B ranges. 
Although the present engines are designed for 
unidirectional running (the speed would in any 
case require a gearbox for marine use) the 
direction can be chosen by changing the cam- 
shaft. Camshaft adaptations could probably 
also be made if there was any demand for a 
direct reversing version. 

The camshaft is driven from the crankshaft 
by a duplex roller chain which has provision for 
adjustment. To prevent timing variations as a 
result of taking up any slack, the adjustment has 
two wheels, one acting on each leg of the chain. 
The camshaft is also used to drive a rotary dis- 
tributor for feeding starting air to the cylinders 
in turn; this arrangement will allow for single 
wheel operational control of the engine. 

The design allows for wide variations in 
installation. Since the cylinder components are 
symmetrical, “‘ handed ’’ engines can be built, 
and, as has already been mentioned, either 
direction of rotation is possible simply by 
changing the camshaft. Full power can be 
taken from either end of the engine and the 
crankshaft has identical flanges at both ends for 
this purpose. Auxiliary drives can be taken from 
five positions: right or left-hand side at the fly- 


and Perspex 
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Crankcase deflections were measured by silicone rubber 
best design. 


models to obtain the 








Measurements from over 200 strain 
gauges were used in the design. 


wheel end by chain drive; right or left-hand side 
of the free end, also by chain drive; or from the 
front of the engine from a resiliently mounted 
gear drive. This last can be seen in the first 
illustration; it consists of a gear wheel mounted 
on the crankshaft, which has a resilient con- 
struction and round which are placed up to six 
pinions each driving an item of auxiliary equip- 
ment. This arrangement will probably appeal 
particularly to the marine user, as four of the 
drives can be for normal service requirements 
such as oil, scavenging, and fresh and sea water 
circulation, and the remaining two for bilge 
pump, fuel lift pump or a standby pump for 
some particular service. 

Apart from performance, reliability has been 
a main feature of the new design. The makers’ 
recommended life between overhauls is 4,000 
hours running (on Class A fuels), a figure which 
may well be increased to 5,000 hours, as develop- 
ment proceeds. Throughout the design split 
pins have been avoided as far as possible, their 
place being taken by Nylock nuts or Circlips. 
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FULL LOAD EFFICIENCY TESTING 
of TURBINE GEAR UNITS 


ap full load efficiency testing of turbine gear 
units is no mean task and the cost is such 
that it is not undertaken lightly. When David 
Brown Industries Limited, Park Works, Hudders- 
field, received an order from overseas for two 
identical 17 in turbine reduction gear units and 
a full torque efficiency test was specified, it 
offered a wonderful opportunity to check the 
effect of present-day design including shaved 
gears, steel backed white metalled bearings, 
separate bearing caps and all the details which 
make up present day practice. These particular 
units were required to transmit 1,000kW 
(1,490 h.p.) at 9,000 to 1,500 r.p.m., which 
combination of substantia! power and high speed 
made the test well worth while. 

Fig. 1 shows the test layout, from which it will 
be seen that the two units were connected back 
to back by means of two torsion shafts and run 
at full speed by a torque balanced motor. The 
basic idea is simple; when one half of the gear 
type coupling on the pinion torsion shaft was 
held rigid whilst the opposing half was twisted 
relative to it by a known torque, tooth and 
bearing loads were produced identical with those 
obtained when transmitting torque in the normal 
manner. 

Tests were carried out with varying amounts 
of circulated torque up to 20 per cent overload 
and efficiency/load and loss/load relationships 
were determined. As will be seen, the results were 
both gratifying and interesting. 

It should be appreciated that these units are of 
quite normal proportions as can be judged from 
the following statistics. 

The oil used in the gear units throughout the 
tests was W. Walker’s Century No. 6, which 
meets the specification for a David Brown Grade 
1 oil, and this was fed to the units by gear 


Gears Pinion Wheel 
Number of teeth 1a 305 
Circular pitch 0-300 in 0-300 in 
Helix angle 30 30 
Face width 12} in 12} in 
Material Steel, En 27 Steel, En 9 

Wheel Wheel 
Bearings Pinion location tail 
bearings bearings bearings 
Diameter 7” 3 in 5} in 4} in 
Width re 2} in 4in 3 in 


















Starting Motor 
75HP 


Main Motor 
Trunnion Mounted He 
90 HP 960 RPM 








Direction of 





10 In Centres 
Single Increasing 
Gear 
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pumps from a nearby sump. The gears were, 
of course, spray lubricated and the oil was 
supplied at 12 Ib per sq. in. 

The main motor, of 90 h.p. rating at 960 r.p.m., 
was trunnion mounted, the torque reaction 
being registered by a spring balance acting at 
30 in radius. As the drive was to the slow speed 
shafts of the units, it was necessary to interpose 
a 10in centres single increasing of 1-55 to 1 ratio 
between the first unit and the motor. This 
was connected by a chain coupling so that it 
could be quickly disconnected and the motor 
and single increasing gear run alone to determine 
the losses attributable to them. 

It is fairly obvious that the starting torque of 
the 90 h.p. motor was inadequate to start the 
system from cold under loaded conditions and a 
75 h.p. motor was therefore connected by belt 
to the high speed shaft of one of the units under 
test, where the starting torque was about one- 
sixth of that at the wheelshaft. 

When the units had been driven by this motor 
for some time, the oil viscosity, because of 
temperature rise, was much reduced, the bearings 
were fully lubricated and some of the inertia 
of the gears had been overcome. The main 
motor was then switched in and as soon as it 
had taken over the drive, the belt was discon- 
nected and the test was under way. As the 
units were not required to reverse in service, 


Gear test-bed. 


Fig. 2 
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Fig. 1 Layout 


the teeth had been shaved on the active flanks 
only; with the method of loading adopted i 
this form of test, therefore, hobbed tooth surfaces 
were in engagement in one unit and shave 
tooth flanks in the other. That this had x 
measurable effect on the efficiency is borne oy 
by the excellent results obtained. 

To determine the amount of circulated torqu 
accurately, it was necessary to carry out a stati 
torsional test on the torsion shafts. By applying 
a balanced torque equal to the full load torqu 
at one end of the torsion shaft while the other 
end was rigidly fixed, the relative angle of twist 
was measured. By calculating the addition: 
twist due to the torsional deflection of the whee- 
shafts and pinions under full load, the angk 
between the two coupling halves necessary to 
produce any desired torque in the closed system 
was known. 

The static torsional deflection tests on th 
torsion shafts under full load showed an angular 
displacement on the low speed torsion shaft 
of 1°—34’ which, with a six to one ratio, is equiva- 
lent to 9°—24’ on the pinion shaft. The high 
speed torsion shaft deflected 0°—144’ under ful 
load. By calculation, the angular deflections a 
the pinion shaft coupling due to the wheel shafts 
and pinion shafts, were found to total 3°—8. 
Thus, to produce a circulated torque equal to 
full load torque, one half coupling was rotated 
9°—24’ plus 0°—144’ plus 3° 84’ equals 12°—47 
relative to its mating half. Other circulated 
torques at which the units were tested were 
determinable by direct proportion. 

The oil circulation was started and, using the 
starting method described, the units were run 
over and inwards at 9,000 r.p.m. pinion shaft 
speed with the coupling halves in the untwisted 
position. Bearing temperatures and motor 
spring balance readings were recorded at 15 min 
intervals until steady conditions were obtained. 
The units were then stopped while one hal 
coupling was rigidly held, the other was rotated 
by the amount previously determined multiplied 
by 1-2 making this first test at 20 per cent over 
load. The coupling halves were then bolted 
rigidly together using fitted bolts. This applied 
the required load and as it was a completely 
closed circuit, the power required to rotate th 
system represented the total losses in the geaf 
units. In this condition the set was again mi 
at 9,000 r.p.m. pinion speed until temperatures 
and spring balance readings were steady. _ 

This routine was repeated five times but with 
the amount of twist being accurately-measured 
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‘onc of the full load. After each test, 
‘og load was relieved to verify that the 

urned to their original relationship, 
two rears scribed lines on the peripheries. 
as in was necessary to confirm that there was 
- rmanent set in the system which would 
7 load. After each run the coupling 
to the auxiliary unit was quickly detached and 
his unit with its motor run separately to deter- 
ooh accurately the torque required to drive 
this auxiliary. This torque was deducted from 
the torque required to drive the full assembly to 
give the total torque loss in the 17in units 


relieve the 


ly. . , 
ey * each run the net spring balance reading 


was determined, this being the difference between 
that obtained when the complete set was running 
and the reading when the auxiliary was running 
alone. Knowing the ratio and tooth loss on the 
{Qin unit, the torque transmitted to the 17 in 


Fig. 3 (below) Torque losses. 
Fig. 4 (right) Efficiences. 
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unit can be fixed and the efficiency computed by 
the formula: 

Driving torque x 100 
E = 100 — 





Total of wheel torques 

A summary of the results obtained is tabulated 
below: 

Interpolation gives the efficiency at full load 
as 98-09 per cent. 

The graph, Fig. 3, shows the relationship 
between the torque loss per unit and the cir- 
culated torque. This graph is approximately 
linear, having an intercept of 950 lb/in and a 
slope of 0-0043. This indicates that there is 
a no-load loss of 950lb/in due to windage 
and oil drag in the gears and bearings at 
9,000 r.p.m., constant at all loads and a loss 
due to friction between the teeth and in the 
bearings, equal to 0-0043 times the transmitted 
load. A line showing calculated losses based on 
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Pro- Wheel- Equi- 
portion shaft Net valent Torque | Overall 
of full torque motor torque loss per effi- 
load on 17 in torque at 17 in unit ciency 
circu- | unit (Ib/in) units (Ib/in) 
lated (Ib/in) (Ib/in) 
0 0 2,880 1,813 907 0 
0:27 16,900 3,420 2,150 1,075 94-02 
0-513 32,100 3,510 2,210 1,105 96°67 
0-87 54,400 3,630 2,287 1,144 97-94 
0-9 56,300 3,720 2,345 1,173 97:96 
1-2 75,000 4,110 2,587 1,294 98:3 


the present accepted value for tooth loss is 
included for comparison. 

Fig. 4 shows the efficiency plotted graphically 
against the load. Here again a curve showing 
calculated efficiencies is shown for comparison. 

Overall efficiency values determined from test 
observations exceeded the calculated values by 
about | per cent. The slope of the loss/load 
graph (0-0043) suggests that the generally 
accepted figure for the tooth loss of 0-7 per 
cent of the transmitted load and allowing 
15 per cent of the loss as attributable to the 
bearings, it indicates that the tooth loss in this 
particular case is 0-37 per cent of the horse- 
power. 

While this test shows that present accepted 
values are most conservative, it should be 
appreciated that the improvement achieved has 
only been proved for this particular class and 
ratio of unit at the specified speed and that it 
would be premature to recommend a general 
modification to efficiency formulae until oppor- 
tunities arise for further tests. 

Fig. 2 shows the actual test in progress. 


REMOTELY CONTROLLED TRANSMITTERS 
High-Frequency Equipment for GPO Radio Station 


To cope with the growing traffic in wireless tele- 
graphy, seven new multi-channel high-frequency 
remote-controlled radio transmitters were brought 
into operation at the General Post Office’s 
radio station at Ongar, Essex, on 19 February. 
Since the end of the Second World War there 
has been an enormous growth in the wireless 
services, both telephony and telegraphy, operated 
by the GPO. 

Today, Ongar Radio station can provide any 
of the GPO telegraph services to most parts of 
the world. These services include international 
telex, picture telegraphy and the leasing of 
circuits to customers for their individual use. 
There are three separate transmitter buildings on 
the station operating four long-wave and 33 
short-wave tranmsitters. Two of the buildings 
are normally unstaffed, and the transmitters 
in them are remotely operated from the third. 

One interesting feature of the station is the 
300 ft masts carrying the long-wave aerials that 
serve Europe, and the short-wave Franklin 
aerials for the services to Bombay, Melbourne, 
New York and other overseas territories. The 
new transmitter use rhombic aerials, mounted in 
pairs one above the other on the same masts, 
and employing different frequencies, an aerial 
switch automatically connecting the correct 
aerial according to the wavelength in use. 

The seven new transmitters adding to the 
capacity of the Ongar Radio Station will enable 
the Post Office to provide more and better inter- 
national telegraph services. The keynotes to the 
design of the new equipment, which is designed 
and constructed by Standard Telephones and 
Cables Limited, New Southgate, London N11, to 
a Post Office specification, are flexibility in use 
and lower operating costs. Any of the seven 
transmitters can be used to transmit any type of 
telegraph or picture transmission and telephony 
as well, should this be required, from Ongar. 
The almost complete automation of the operation 
and monitoring of the transmitters reduces the 
Manpower required to operate them. 


The new transmitters incorporate the latest 
developments in high-power high-frequency trans- 
mitter design and provide for maximum flexi- 
bility in use. To make this possible the trans- 
mitter equipment is divided into two groups. 
The first is arranged to receive the signals sent 
by line from the sending office, to convert them 
to a standard frequency (3-1 Mc/s) and to 
deliver them to the second group—the trans- 
mitter proper—at a standard power level 
(0:25W). The transmitters can each radiate a 
peak power of 30 kW at any frequency between 
4 and 27-5 Mc/s and remote control facilities 
allow any transmitter to be run up on any one 
of six pre-selected frequencies, with ability to 
change from one frequency to another at will— 
the change takes less than a minute. Similarly, 
the transmitters can be closed down by remote 
control. 


The new multichannel 
remote controlled high- 
frequency high-power 
transmitters, at the 
works of Standard 
Telephones and Cables. 


Facilities are provided for monitoring the 
signals leaving the transmitters, and a pick-up 
from the output of any transmitter can be fed 
back to the Control Room in C Station for inspec- 
tion by a spectrum analyser and other monitoring 
apparatus to ensure correct operation. 

Elaborate steps have been taken to ensure 
safety, both of the staff, and for protection of 
the equipment itself. All the oil-filled apparatus 
is enclosed in a fire-proof room, and the trans- 
mitter cubicles are fully interlocked with the 
main power supply switch, so that access to the 
interior of the equipment cannot be obtained 
until the power is disconnected. The power 
supply is taken from the public mains at I1kV 
and transformed down at each station to feed 
the equipment at medium voltage. Standby 


diesel alternators can replace the public supply in 
the event of a failure. 


























MEETINGS AND PAPERS 


Anglo-Belgian Union 


LONDON 
Annual General Meeting. Address by the Marquess of 
Lansdowne. Committee Room ‘“C,” House of Lords, 


Westminster, SWI. Mon., 9 Mar., 5 p.m. 
British Institution of Radio Engineers 
CARDIFF 


“* Applications of Photo-Electric Cells,” by Dr. F. A. Benson. 
South Wales Section. College of Advanced Technology, 
Cardiff. Wed., 11 Mar., 6.30 p.m. 

WOLVERHAMPTON 
“Development of High-Frequency Tape Recording,” by 
P. J. Guy. West Midlands Section. Wolverhampton and 
Staffordshire College of Technology, Wulfruna Street, Wolver- 


hampton. Wed., 11 Mar., 7.15 p.m. 
Chemical Society 
ABERDEEN 
“The Triplet State in Chemistry,” by Professor G. Porter. 
Aberdeen Branch. Marischal College, Aberdeen. Tues., 
10 Mar., 7.45 p.m. 
Combustion Engineering Association 
LEEDS 
“The Personnel Angle in Boiler House Efficiency,” by R. H. 
Thompson. Northern Region. Hotel Metropole, Leeds. 
Wed., 11 Mar., 11 a.m.* 
Engineers’ Guild 
BRISTOL 
** Thermo-Nuclear Fission,” by Dr. A. A. Ware. Western 
Branch. University Engineering Laboratories, University 
Walk, Bristol. Tues., 10 Mar., 6 p.m. 
Illuminating Engineering Society 
MANCHESTER 
“Lighting in Commerce,” by K. C. White. Manchester 


Centre. Offices of the North Western Electricity Board, Town 
Hall Extension, Manchester. Thurs., 12 Mar., 6 p.m. 


Institute of Marine Engineers 
LONDON 
** Automatic Boiler Control,” by Ll. Young. 
Borough Polytechnic, Borough Road, SE1. 
6.45 p.m. 
“ Advances in Steam Turbines for Marine Propulsion,” by 
A. D. Somes. Tues., 10 Mar., 5.30 p.m.* 
KINGSTON-UPON-HULL 
“Corrosion in Scotch Marine Boilers,” by Dr. G. Butler. 


Junior Lecture. 
Tues., 10 Mar., 


Kingston-upon-Hull and East Midlands Section. Royal 
Station Hotel, Kingston-upon-Hull. Thurs., 12 Mar., 7.30 
p.m. 
Institute of Metals 
GLASGOW 


Annual General Meeting. Scottish Local Section. Institution 
of Engineers and Shipbuilders in Scotland, 39 Elmbank 
Crescent, Glasgow, C2. Mon., 9 Mar., 6.30 p.m. 


Institute of Welding 


LONDON 
“Welding and the Nuclear Power Programme,” by Sir 
Leonard Owen. Thurs., 12 Mar., 5.30 p.m.* (Tickets 


required.) 


Institution of British Agricultural Engineers 
LONDON 
** Cultivation of Sugar Cane and Rice,” 
Tues., 10 Mar., 2.15 p.m. 
NOTTINGHAM 
Discussion on “ Progress Report on Farm Safety.” East 
Midlands Centre. Odeon Ballroom, Angel Row, Nottingham. 
Tues., 10 Mar., 7.30 p.m. 


Institution of Chemical Engineers 
MANCHESTER 
Symposium on “ Fluidisation.””, Whole-Day Meeting. North 
Western Branch. Chemical Engineering Building, Manchester 
College of Science and Technology, Jackson Street, Man- 
chester. Tues., 10 Mar., 10 a.m. 


Institution of Civil Engineers 


by A. C. Howard. 


LONDON 
*“* A Study of Bank-Full Discharges of Rivers in England and 
Wales,” by Marshall Nixon. Tues., 10 Mar., 5.30 p.m.* 


Institution of Electrical Engineers 
LONDON 
Discussion on ‘* Need British Standards be Modified to Obtain 
Trade Abroad?” opened by T. M. H. Stubbs. Mon., 9 Mar., 
5.30 p.m.* 


Discussion on “ The Laplace Transform: A Tool for the 


Electrical Engineer,” opened by A. C. Sim. Education 
Discussion Circle. Tues., 10 Mar., 6 p.m.* 
““Coal Mining and Electricity,” by A. P. Foster; ‘* Electric 


Drives in the Paper Industry,” by P. D. House; and “ Stan- 
dardisation and Simplification of Switchgear,” by M. J. L. 


Willison. Joint Meeting of the Utilization Section and the 
London Graduate and Student Section. Thurs., 12 Mar., 
5.30 p.m.* 

BELFAST 


“The BBC Sound Broadcasting Service on Very-High Fre- 
quencies,” by E. W. Hayes and H. Page. Northern Ireland 


Centre. David Keir Building, Queen’s University, Stran- 
millis Road, Belfast. Tues., 10 Mar., 6.30 p.m. 
CARDIFF 


“Results of Full-Scale Stability Tests on the British 132 kV 
Grid System,” by Dr. Ing. F. Busemann and W. Casson; and 
“*The Organisation for Large-Scale Grid System Tests,” by 
Dr. F. H. Last, E. Mills and N. D. Norris. Western Centre. 
South Wales Institute of Engineers, Park Place, Cardiff. 
Mon., 9 Mar., 6 p.m.* 

GLASGOW 
“Electrical Installation at Calder Hall Nuclear Power 
Station,” by N. J. Mackay ana E. Hardwick. South West 
Scotland Sub-centre. Institution of Engineers and Ship- 
builders in Scotland, 39 Elmbank Crescent, Glasgow, C2. 
Wed., 11 Mar., 7 p.m. 

HOVE 
“* Generation of Electricity in the London Area,” by H. V. 
Pugh. Southern Centre. Offices of the South Eastern Elec- 
tricity Board, 10 Queen’s Gardens, Hove. Wed., 11 Mar., 


6.30 p.m. 

NEWCASTLE UPON TYNE 
“The Design of Electro-Mechanical Auxiliaries Directly 
Associated with Power-Producing Reactors,” by A. E. Har- 
wood, P. Scott and B. H. Stonehouse. North Eastern Centre. 


Neville Hall, Westgate Road, Newcastle upon Tyne. Mon., 
9 Mar., 6.15 p.m. 
Institution of Engineering Designers 
NEWCASTLE UPON TYNE 
“The Development of Calder Hall,”” by H. Cullen. North 
East Branch. Northern Architectural Association’s hall, 


6 Higham Place, Newcastle upon Tyne 1. 
7.15 p.m 


Institution of Engineering Inspection 
ON 


Mon., 9 Mar., 


LOND 
“* Application and Inspection of Transistors,’ by Dr. A. D. 
Merriman. Royal Society of Arts, John Adam Street, Adelphi, 
WC2. Wed., 11 Mar., 6.45 p.m.* 


Institution of Engineers and Shipbuilders in Scotland 
GLASGOW 
Discussion on “ Shipyard Re-equipment,” opened by M. N. 
Pledger. Tues., 10 Mar., 6.30 p.m.* 


Institution of Heating and Ventilating Engineers 
BIRMINGHAM 

Annual General Meeting and Film Evening. Birmingham 

Branch. Birmingham Exchange and Engineering Centre, 

Stephenson Place, Birmingham. Tues., 10 Mar., 6.30 p.m. 
BRISTOL 

Annual General Meeting and Film Evening. South Western 

Branch. Library, RWA School of Architecture, Bristol. 

Tues., 10 Mar., 6.30 p.m. 


Institution of Highway Engineers 
EDINBURGH 
“Highway Bridges Construction and a 204 ton Load,” by W. 
Boyd. North British Hotel, Edinburgh. Fri., 13 Mar., 7 p.m. 


Institution of Mechanical Engineers and 


British Nuclear Energy Conference 
LONDON 
Lecture Symposium on the Geneva Atomic Energy Conference. 
Central Hall, Westminster, SWI. Fri., 13 Mar., 9.45 a.m. 


Institution of Mechanical Engineers 
LONDON 
“The Role of the Petroleum Industry in World Car Develop- 
ment,” by Dr. K Ridler. Automobile Division. 
Tues., 10 Mar., 6 p.m.* 
Open Discussion. Education Group. 
ABERGAVENNY 
“Design by Analogy,” by J. O’N. Fisher and E. Wilson. 
South Wales Branch. Angel Hotel, Abergavenny. Tues., 
10 Mar., 6 p.m. 
DERBY 
“* An Experimental Pressure Exchange Engine and Its Future 
Possiblities,’” by R. D. Pearson. East Midlands Branch. 
Rolls-Royce Welfare Hall, Derby. Wed., 11 Mar., 6.30 p.m. 
GLOUCESTER 
““ Numbers, Statistics and Computers in the Engineering 
Industry,”’ by H. McGregor Ross. Western Branch. Glouces- 
ter Technical College, Gloucester. Fri., 13 Mar., 7.30 p.m. 
LEEDS 
Repetition of James Clayton Lecture on ‘“ Large Pipeline 


Wed., 11 Mar., 6 p.m.* 


Projects’ by . C. Hartley. Yorkshire Branch. The 

University, Leeds. Thurs., 12 Mar., 6.30 p.m. 
MANCHESTER 

Discussion on “ Powder Metallurgy Applications.” North 


Western Branch. Engineers’ Club, Albert Square, Manchester. 
Thurs., 12 Mar., 6.45 p.m. 


Institution of Plant Engineers 
DUNDEE 
Annual General Meeting. Dundee Branch. Taypark Hotel, 
West Ferry, Dundee. Wed., 11 Mar., 7.30 p.m. 
GLASGOW 
Annual General Meeting. Glasgow Branch. More’s Hotel, 
India Street, Glasgow. Thurs., 12 Mar., 7.15 p.m. 
NEWCASTLE UPON TYNE 
Annual General Meeting. Roadway House, Oxford Street, 
Newcastle upon Tyne. Thurs., 12 Mar., 7 p.m. 


Institution of Production Engineers 
BIRMINGHAM 
* Production, Fabrication, Properties and Uses of Some of 
the Newer Metals ” (1958 Viscount Nuffield Paper), by Dr. 
N. P. Inglis. Department of Mechanical Engineering, The 
University, Birmingham. Wed., 11 Mar., 6.30 p.m. 


Institution of Public Health Engineers 
LONDON 
“Facts About Air Pollution from Homes and Factories,” by 
R. L. Brown. Caxton Hall, SWI. Thurs., 12 Mar., 6 p.m. 


The address and telephone number of the headquarters of each institution are given below. 
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Institution of Railway Signal Engineers 
LONDON 
“** Application of Ferrite Cores to Railway Signallj 
by G. R. Cass and agues. Institution ling Sytem 
Engineers, Savoy Place, Victoria Embankment, Were 
11 Mar., 6 p.m.* » We, 
Institution of Structural Engineers 
LONDON . 
** Berkeley Power Station, with Particular Reference 
Design of the Reactor Buildings,” by D. R. R, Dick, ~ 
12 Mar., 6 p.m.* 


Junior Institution of Engineers 


lhe 


Than, 


LONDON 
“* Ninety Million Gallons per Day: An Appreciati 
Civil Engineering Aspect of the Ashford Common Wes,” 
the Metropolitan Water Board,” by E. G Abereroniy 
Fri., 13 Mar., 7 p.m.* ’ 

Liverpool Metallurgical Society 

LIVERPOOL 
“Rare Metals Used in Atomic Energy Application.» 
L. R. Williams. Department of Metallurgy, Univerty 
Liverpool, 146 Brownlow Hill, Liverpool 3. Thurs, 12Me 
7 p.m. i 

Newcomen Society 

LONDON 
“* The Coalbrookdale Group Horsehay Works,” by Dr. R A 
Mott. Wed., 11 Mar., 5.30 p.m. nas 


North East Coast Institution of Engineers ay 
Shipbuilders 
NEWCASTLE UPON TYNE 
“Optical Marking and Automatic Plate Production” \ 
W. R. Mellanby. Neville Hall, Westgate Road, Neweas: 
upon Tyne. Mon., 9 Mar., 6.15 p.m.* ” 


North East Metallurgical Society 
MIDDLESBROUGH 
** Development of the Tungsten Filament Lamp,” by Dr. BP 
Dudding. Cleveland Scientific and Technical Institutioe 
Corporation Road, Middlesbrough. Mon., 9 Mar., 7.15 pm 
Plastics Institute 
LONDON 
Annual Lecture: ‘* International Competition in the Chemicy 
Industry,” by S. P. Chambers. Wellcome Foundation Bui. 
ing, Euston Road, NWI. Thurs., 12 Mar., 6.30 pa 
(Tickets required.) 
Royal Aeronautical Society 
LONDON 
“* Water and Ice in the Atmosphere,” by R. F. Jones. Tyg 
10 Mar., 7 p.m. 
Royal Institution 
LONDON 


““On Bombarding Solids with Neutrons,” by Dr. H. 


Finniston. Fri., 13 Mar., 9 p.m. 
Royal Society 
LONDON 
“The ‘Ear’ under Water,” by Professor O. Lowenstein 


Thurs., 12 Mar., 11 a.m. 
Royal Society of Health 
LONDON 
** Health of London’s Travelling Public,” by Dr. L. G. Norman 
Wed., 11 Mar., 2.30 p.m. 
Royal Statistical Society 


LONDON 
** Industrial Market Research,” by L. A Williams. 28 Pon. 
land Place, WI. Wed., 11 Mar., 6.15 p.m.* 
Sheffield Metallurgical Association 
SHEFFIELD. 
** Impact Transition Temperatures,” by Dr. B. Cina. BISRA 


Laboratories, Hoyle Street, Sheffield. Tues., 10 Mar., 7 pm 
Society of Instrument Technology 

CHELTENHAM 

Discussion on “Instrumentation on the  Transantarctic 

Expedition.”” Rotunda, Cheltenham. Tues., 10 Mar., 7.30pm. 

West of Scotland Iron and Steel Institute 

GLASGOW 

“Installation and Commissioning of an 80 ton Electric-Ar 

Melting Furnace,” by P. M. Thomas and A. MacNaughton 

Fri., 13 Mar., 6.45 p.m.* 


Meetings 


in the headquarters town are held there unless otherwise stated. Particulars for this feature should 
reach the Editor not later than three weeks before the date of the meeting. 


* An asterisk is placed where it is understood that refreshments are available prior to the time stated. 


Anglo-Belgian Union, 6 Belgrave Square, London, SW1. (BEL- 
gravia 3325.) 

British Institution of Radio Engineers, 
London, WCI. (MUSeum 1901.) 
British Nuclear Energy Conference, 
London, SWI. (WHitehall 4577.) 
Chemical Society, Burlington House, Piccadilly, London, W1. 

(REGent 0675.) 
Combustion Engineering Association, 6 Duke Street, St. James’s, 
London, SWI. (WHitehall 5536.) 
— Guild, 78 Buckingham Gate, London, SWI. (ABBey 
5.) 


9 Bedford Square, 


Great George Street, 


Illuminating Engineering Society, 32 Victoria Street, London, 
SWI. (ABBey 5215.) 

Institute of Marine Engineers, Memorial Building, 76 Mark Lane, 
London, EC3. (ROYal 8493.) 

Institute of Metals, 17 Belgrave Square, 
(BELgravia 3291.) 

Institute of Welding, 54 Princes Gate, Exhibition Road, London, 
SW7. (KNIightsbridge 8556.) 

Institution of British Agricultural Engineers, 6 Buckingham Gate, 
London, SWI. (TATe Gallery 8589.) 

Institution of Chemical Engineers, 16 Belgrave Square, London, 

Wi. (BELgravia 3647.) 
Institution of Civil Engineers, Great George Street, London, 
Wi. (WHItehall 4577.) 

Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London, WC2. (TEMple Bar 7676.) 

Institution of Engineering Designers, 38 Portland Place, London, 

(LANgham 8847.) 

Institution of Engineering Inspection, 28 Victoria Street, London, 
SWI. (ABBey 3794.) 

Institution of Engineers and Shipbuilders in Scotland, 39 Elm- 
bank Crescent, Glasgow, C2. (Central 5181.) 

Institution of Heating and Ventilating Engineers, 49 Cadogan 
Square, London, SWI. (SLOane 3158.) 

Institution of Highway Engineers, 47 Victoria Street, London, 
SWI. (ABBey 3891.) 

Institution of Mechanical Engineers, 1 Birdcage Walk, St. James’s 
Park, London, SW1. (WHltehall 7476.) 


London, SWI. 





Institution of Plant Engineers, 2 Grosvenor Gardens, London, 
SWI. (SLOane 0469.) 


Institution of Production Engineers, 10 Chesterfield Street, 


London, Wl. (GROsvenor 5254.) é 
Institution of Public Health Engineers, 118 Victoria Street, 
London, SWI. (VICtoria 3017.) 


Apply to Mr. R. L 


Institution of Railway Signal Engineers. 
y Sig g (AMBas 


Weedon, 222 Marylebone Road, London, NWI. 
sador 7711.) 

Institution of Structural Engineers, 11 Upper Belgrave Street 
London, SWI. (SLOane 7128.) 

Junior Institution of Engineers, Pepys House, 14 Rochester Row, 
London, SWI. (VICtoria 0786.) 

Liverpool Metallurgical Society, Greenhithe, Grosvenor Road, 
St. Helens, Lancs. (St. Helens 5879.) 

Newcomen Society, Science Museum, Exhibition Road, London, 
SW7. (KENsington 1793.) _ 
North East Coast Institution of Engineers and Shipbuilders, 
Bolbec Hall, Newcastle upon Tyne 1. (Newcastle 20289.) 
North East Metallurgical Society. Apply to Mr. A. H. Burn, 

35 Central Avenue, Billingham, Co. Durham. 
Plastics Institute, 6 Mandeville Place, London, W1. (WELbeck 
439.) 


Royal Aeronautical Society, 4 Hamilton Place, London, Wl. 
(GROsvenor 3515.) De 

Royal Institution, 21 Albemarle Street, London, WI. (HY 
Park 0669.) wi 

Royal Society, Burlington House, Piccadilly, London, 
(REGent 3335.) 

Royal Society of Health, 90 Buckingham Palace Road, London, 
SW (SLOane 5134.) wi 

Royal Statistical Society, 21 Bentinck Street, London, 
(WELbeck 7638.) 41 

Sheffield Metallurgical Association, 64 Crescent Road, Sheffield’. 
(Sheffield 52865.) 

Society of Instrument Technology, 20 Queen Anne Street 
London, WI. (LANgham 4251.) 

West of Scotland Iron and Steel Institute, 39 Elmbank Crescent, 
Glasgow, C2. (Central 5181.) 
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metals and Materials 


The term silicone is applied to polymers contain- 
-, siloxane, that is to say Si-O units with 
= nic groups attached. Dependant on the 
oO itions and the presence of oxidising agents 
S catalysts, the end product of polymerisation 
pone from a fluid to a gum, rubber or resin. 
Many of these are used for electrical insulation; 
ihe applications utilising the high termal endur- 
ance of the compounds combined with good 
dielectric properties and moisture resistance. 

Fluid polymers are applied as silicone com- 

unds incorporating inert fillers, and may be 
ysed like greases. Silicone rubbers are obtained 
from the already polymerised gums by curing, 
and they incorporate inert fillers such as silica 
and titanium dioxide with oxidising agents or 
catalysts. Such flexible rubbers are suitable for 
the insulation of moving cables where the 
silicone resins, which are normally used as 
impregnants with an inert fabric, would not have 
the required elongation characteristics. Com- 
pounds, rubbers and resins share the characteris- 
tic of being stable at high temperatures—fluid 
compounds to above 300°C without marked 
change in consistency; rubbers to about 200° C, 
and resins to at least 250° C. One of the first 
silicone rubbers withstood ageing tests at 200° C 
that disintegrated pvc and GRS compounds. 

By 1947 the tests on resins justified the pro- 
posal of 180°C as a suitable “ hottest-spot ” 
temperature for class H insulation, and in the 
American IEE Standard No. 1 such insulation 
was specified to incorporate silicones or materials 
with equivalent properties. In the 1954 docu- 
ment of the IEC, which is virtually identical with 
BS 2757: 1956, the superior thermal endurance 
of ptfe and some silicone-resin based insulation 
was recognised by their inclusion in a subsidiary 
clause in Class C with a note on their perform- 
ance above 225° C. Provided that there is no 


movement of the conductors, silicones offer 
insulation at far greater temperatures, even in 
gases at 1,000° C, because the burnt residue is 
primarily non-conducting silica. 

Water resistance of silicones is excellent but is 
better in the more flexible greases and rubbers 
than the resins. The fact that they are not 
attacked by ozone makes them suitable for use 
near electrical sparks or discharges, where 
natural or synthetic rubbers would quickly 
crack and disintegrate. The electrical insula- 
tion strength of silicone rubbers varies from 
450 to 600 volts per mm dependant on the 
thickness; this variation probably arising from 
differences in the extent of curing which is itself 
difficult to control. 

The mechanical strength and tear resistance 
of silicone materials compared with those 
of butyl and natural rubbers are poor, but 
have been greatly improved since their first 
being made in the United States in 1944; a 
typical strength of silicone rubber is 1,500 lb 
per sq. in with an elongation at break (BS 903) 
of 550 per cent, compared with figures of 3,500 
and 700 respectively for the natural product. 
Environments of certain solvents such as paraffin 
oils cause swelling of silicone rubbers and 
modification of the compounds has lead to the 
fluorinated and nitrile silicone materials which 
have improved resistance to such chemicals. 

The good properties of silicone resins and 
rubbers are not exploited in general insulation 
because the cost ranges between six to twenty 
times that of competitive materials. However, 
in certain applications the cost is justified. 
Silicone rubber insulation is used for the flexible 
conductors widely employed in aircraft and naval 
vessels because of the reduction in weight result- 
ing from designing the conductors for higher 
current densities. The same consideration justi- 


NEW SILICONE COMPOUNDS 


Two silicone compounds with attractive charac- 
teristics are being made by the Nobel Division of 
Imperial Chemical Industries Limited. One is 
acable rubber, and the other a silicone emulsion. 
Elastomer E372 is a 70° shore hardness cable 
rubber of improved physical properties, particu- 
larly in the elongation, which is now 225 per cent 
after a 24 hours oven-cure at 250°C. Because 
ofits hardness and other good physical properties 
the rubber is excellent for the sheathing as well 
as the insulation of cables. It will satisfy an 


ADHESIVE FOR 


The fixing of name plates has been greatly 
facilitated by a new double-sided adhesive tape 
called “ Twinstik.” The plates, manufactured 
by the Metal Gravure Company Limited, 
Knollys Road, Streatham, London, SW16, are 
backed by the adhesive tape which is protected 
by a specially-treated paper. This protective 
Cover Is stripped off to expose the other pressure- 
sensitive surface and the plate is then pressed 
into position. 

The adhesive which impregnates the tape is 


increasing demand for a cable rubber that is 
capable of indefinitely resisting ambient tem- 
peratures as high as 150°C, and as low as 
minus 50° C. 

Silicone emulsion M401 is designed as a 
release agent for use in rubber and plastics 
moulding and in some kinds of metal moulding. 
It is more stable at higher temperatures than the 
emulsions at present in use. The company’s 
head office is at Imperial Chemical House, 
Millbank, London, SWI. 


NAME PLATES 


extremely strong and has excellent ageing pro- 
perties, so there can be no danger of the plate 
coming unstuck. It makes a permanent bond 
to all metals, wood, plastics, fabric, brickwork, 
plaster and cement. Articles backed with 
Twinstik can be fixed to comparatively uneven 
surfaces because of the tape’s capacity to fill 
irregularities. Absence of solvents in the adhe- 
sive also makes possible the fixing of objects with 
Twinstik to cellulosed surfaces. Twinstik is made 
by Evode Limited, Common Road, Stafford. 


ELECTRICAL POTTING RESIN 


DR 19120 is a solid epoxide resin which with the 
phthalic anhydride hardener DQ 19121 gives a 
hot Curing system specially developed for potting 
and Casting in the electrical industry. The 
makers are Bakelite Limited, 12-18 Grosvenor 
Gardens, London, SW1. Typical properties of 
the system using a resin/hardener ratio of 100/30 
are an initial viscosity at 120° C of 160 cP with 
a working life and a setting time at that tempera- 





ture of 14 and 34 hours respectively. The low 
viscosity of the system gives good penetration 
between components in potting and enables large 
proportions of inert, filler to be incorporated in 
the mix, while the long liquid life allows adequate 
time for degassing under vacuum to remove air 
entrapped during mixing. Only a slight exotherm 
is developed on curing and this enables large 
masses to be cast without bubbling or cracking. 


SILICONES IN ELECTRICAL INSULATION 


fies the use of silicone resins for insulation in 
small transformers, once more especially for air- 
craft. In rotating machines probably the most 
important design trend is to replace Class B 
materials in motors subjected to heavy overloads 
—traction and mill motors being outstanding 
examples; welding transformers are also cur- 
rently being made to exploit the ability of the 
insulation to stand up to high temperature 
surges. 

Silicone rubbers and resins are not without 
their difficulties. Curing of the rubbers takes 
upwards of 24 hours at temperatures of about 
250° C and this defies continuous extrusion and 
cure techniques of cable making. The difficulty 
of inconsistencies in the curing of thick sections 
has been partly avoided by making self-adhesive 
tapes of glass fibre and rubber. Silicone resins 
also demand complex curing cycles, especially 
if they are required to be completely non-volatile, 
such as for use in totally enclosed motors. Such 
resins are normally used in conjunction with 
asbestos or glass fibre coverings. 

Desirable improvements in the field of silicones 
for electrical insulation would include develop- 
ment of compositions to allow reduction in the 
curing time and temperatures needed to develop 
optimum properties, or alternative development 
of faster methods of applying the curing energy 
such as by high energy irradiation. Improve- 
ments could also be made in the tensile and tear 
strength. Undoubtedly, with the expectation 
of only minor price reductions, the use of silicones 
for insulation will be limited to those applications 
which utilise the high temperature properties of 
these materials, and these are limited in number. 


For references in this subject see “ Silicone 
Electrical Insulation,” by J. H. Davis, Proc. 
Inst. Elec. Engnrs, vol. 106, Part A (1959). 


SILICON PLANT 


A large scale development plant has been 
brought into operation by the General Chemicals 
Division of Imperial Chemical Industries for the 
manufacture of high quality silicon of semi- 
conductor grade. By the middle of this year cap- 
acity will approach 4,000 lb per annum but plans 
for much large production are well advanced. 
Lump silicon, p-type, of resistivity greater than 
200 ohm per cm, is now available in quantity. 
Silicon in rod form for zone refining, deposited 
direct from vapour and of exceptionally low 
boron content, is being produced in lengths 
of 24 in and diameters up to | in. 


DIAMOND GRIT 


The Diamond Tool Research Company Incor- 
porated of America have developed a process for 
making more uniform and efficient diamond 
grits and powders, and are making use of it in 
all their products. In the new process, the 
diamonds are subjected to high pressure in which 
slivers, flats and pieces with severe internal stress 
are broken up. The resulting grits, which 
except in processes in the experimental stages 
have a particle weight less than one twentieth of 
a carat, are claimed to be of uniform shape with 
desirable rough surfaces and cutting edges. The 
advantages of the product are that wheels and 
blades incorporating these ‘‘ Pressure-Tested ” 
grits, as they are called, can take heavier cuts, last 
longer and provide more uniform finishes. 
Because of the uniformity, and of the absence of 
internal strains, the pulling out of grit from 
diamond wheel surfaces is said to be reduced. 
Following from the longer working life of the 
new diamonds, the makers have developed special 
adhesive bonds. Supplies and further informa- 
tion are obtainable from DTR at 580 4th Avenue, 
New York 36, NY, USA. 
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Book Reviews 
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HOW TO FIND OUT WHAT TO DO 


Lindsay’s International Register of Wire Rod and 
Strip, 1957-1958. Lindsay's Wire Publications, 
28 Chapel Ash, Wolverhampton, Staffs. (25s) 


Textile Machinery Index, 1958. Second Edition 
John Worrall Limited, Central Works, Oldham, 
Lancs. (42s) 


Guide to the Literature of Mathematics and 
Physics. by NATHAN GRIER PaRKE III. Dover 
Publications Incorporated, 920 Broadway, New 
York 10, N.Y. ($2-49) 


Northern Region Engineering Buyers Guide, 


1958-1°59. North East Engineering Bureau, 
18 Ridley Place, Newcastle-upon-Tyne, 1. 
(2s 6d) 


A Dictionary of Civil Engineering. By JoHN S. 
Scott. Penguin Books Limited, Harmonds- 
worth, Middlesex. (5s) 


The Ironmonger Diary and Hardware Buyers 
Guide, 1959, 28 Essex Street, Strand, London, 
WC2. 


Rules and Regulations for the Construction and 
Classification of Steel Ships 1958.  Lioyd’s 
Register of Shipping, Garrett House, Manor 
Royal, Crawley, Sussex. 

Register Book 1958-59. Volume IV: Directory. 
Lloyd’s Register of Shipping, Garrett House, 
Manor Royal, Crawley, Sussex. 


Year Book of the Physical Society 1958. The 
Physical Society, 1 Lowther Gardens, Prince 
Consort Road, London, SW7. 
charge to members, 12s 6d non-members.) 


Trades Directory 1959. Birmingham Chamber of 
Commerce, 95 New Street, Birmingham, 2. 


FBI Register of British Manufacturers, 1959. 
31st Edition. Published for the Federation of 
British Industries by Kelly’s Directories Limited 


bbe good librarian’s reputation for omniscience 
is largely founded on inborn characteristics 
such as serendipity, instinct and librarian’s luck. 
He has these from birth but does not realise their 
presence until he has been at work for some years 
and appreciates that he has something the others 
haven’t got. The librarian who is made and 
not born can acquire some of the other’s reputa- 
tion by the intelligent and frequent use of some 
of the hundreds of directories, handbooks and 
reference works that are available on every 
known branch of technology, craft, profession, 
trade, pastime and what have you. This is 
but a preamble to an attempt to indicate the 
ground covered by some twenty-five of these 
works of reference that form an unsteady Pisa 
pile on my desk. An attempt was made to 
produce some sort of order but this failed so 
each item will be pulled from a figurative and 
outsize hat such as is worn by the writer of 
**On the Shelf.” 

Lindsay’s Wire Publications, of 28 Chapel 
Ash, Wolverhampton, publish, at 25s, their 
International Register of Wire Rod and Strip, 
1957-8. This has an alphabetical and code 
index, a buyers’ guide (with an ingenious method 
of referring to the index) brand names and 
useful tables, introduced by explanatory notes; 
248 pages altogether. 

Textile Machinery Index, second edition, 1958, 
comes from John Worrall Limited, at Central 
Works, Oldham; 682 pages for 2 guineas. It 
is thumb-indexed and divided into four main 
sections: (1) editorial entries of firms engaged in 
textile machinery, accessories, mill supplies and 
Services; (2) buyers’ guide to products and 
services in section (1); (3) textile chemicals— 
editorial entries and buyers’ guide; and (4) 
specialised equipment and supplies for textile 
machinery makers and engineers. These four 
sections are tastefully done in (1) white, (2) pink, 
(3) blue, and (4) yellow. 


(Free of 


and Iliffe and Sons Limited, Dorset House, 
Stamford Street, London, SEI]. (42s) 


International Radio Tube Encyclopaedia, 1958- 
1959. Edited by BERNARD B. BABANI. 3rd 
Edition. Bernards (Publishers) Limited, The 
Grampians, Western Gate, London, W6. (63s) 


Business and Specialised Publications of Great 
Britain. The Council of the Trade and Technical 
Press, Imperial House, Kingsway, London, 
WC2. 

Linear Programming and Associated Techngqiues. 
By VERA RiLey and SaAuL I. Gass. Biblio- 
graphic Reference Series No. 5. Published for 
Operations Research Office, The Johns Hopkins 
University, by The Johns Hopkins Press, Balti- 
more 18, Maryland, USA; and Oxford 
University Press, Amen House, Warwick 
Square, London, EC4. (48s) 

Association Technique Maritime et Aeronautique 
Annuaire 1958. ATMA, 47 Rue de Monceau, 
Paris 8e. 

The British Shipbuilding 
Ninth Edition. 


Compendium, 1959. 
The Shipping World Limited, 


Effingham House, Arundel Street, London, 
WC2. (20s) 
Beton-Kalender 1958. Vols. I and Il. Wilhelm 


Ernst and Sohn, Hohenzollerndam 169, Berlin- 
Wilmersdorf, Germany. (19:20 DM) 

Whitaker’s Almanack, 1959. J. Whitaker and 
Sons Limited, 13 Bedford Square, London, 
WC2. (18s 6d) 

BBC Handbook 
Corporation, 
WI. (5s) 


Year Book of the Heating and Ventiiating 
Industry. Technitrade Journals Limited, 8 
Southampton Row, London, WC1. (10s 6d) 


1959. British 
Broadcasting 


Broadcasting 
House, London, 


For the equivalent of $2-49 you should be 
able to get from Constable the Dover Publication 
Guide to the Literature of Mathematics and 
Physics, by Nathan Grier Parke the Third. 
Mr. Parke has run to the third edition but his 
book is the second. The first 78 pages are a sort 
of “* Teach Yourself to Read,” and the rest of 
the book is a guide to “ Do It Yourself ’’ use of 
literature sources in the subjects indicated. 
Anybody who feels like devoting a lifetime to 
reading should find this a source of constant joy 
and inspiration. He will not find much time 
for the memoirs of field-marshals. 

The North-East Engineering Bureau (18 Ridley 
Place, Newcastle upon Tyne |) has managed to 
squeeze into 100 pages dead their Buyers Guide 
1958-59 at 2s 6d. This is a list of members 
of the bureau and a classified section. Buyers 
in the south could profitably have a copy of this 
on the desk. 

In a different category (and I hope it will not 
be unnoticed through being here) is the Penguin 
Dictionary of Civil Engineering, at Ss. Compiled 
by John Scott, press liaison officer of the British 
Welding Research Association, it runs to 415 
close printed pages. I wish I had time to go 
through it in detail and fry to find an omission or 
two. I see that the author bakes his own bread 
so this dictionary should fill a long-felt knead. 

With The Ironmonger Diary and Hardware 
Buyers’ Guide 1959 (28 Essex Street, WC2) you 
get—guess? Yes, a diary as well. This is a 
large tome with a buyers’ guide in three parts, 
list of trade marks, trade associations directory 
and lashings of other information that one would 
expect to be associated with those fascinating 
shops where they seem to keep everything that 
screws, bangs, goes on with a brush, goes up a 
chimney, and so on. 

I was going to say ‘“ who wants to build a 
ship’ but such levity is out of place when 
mentioning Rules and Regulations for the Con- 





struction and Classification of Steel Ships 1953 
Lloyds Register of Shipping, of cours . 
71 Fenchurch Street, EC3 (their printing hoe 
is at Manor Royal, Crawley). One cannot ven 
well review this sort of thing—a Mention -hys 
those who are interested clamouring—but they’, 
had it on order for weeks anyway. But ; 
should be mentioned that terms of subscriptio, 
to the Lloyd’s publications should be add 

to Manor Royal and not to Fenchurch Street, 

More fascinating to the layman is Lloyd’ 
Register Book Volume IV (this comes out i 
January, I, Uf and ILI in July and it is [ thy 
deals with ships) which contains lists of ship. 
builders with existing ships they have byik: 
marine engine builders and boilermakers; dp 
and wet docks; codes used and, finally, marine 
insurance companies. But perhaps you've never 
been in a ship? I pity you with a real pity an 
suggest you take train to Tilbury and just snif 

The Year Book of the Physical Society 1953 
is a little disconcerting. It contains no list of 
members but the texts of special lectures, dis. 
courses, obituaries, council report, accounts and 
instructions to authors. Free to member 
12s 6d to non-members. 

The Birmingham Chamber of Commer 
(95 New Street, Birmingham) emphasise that 
their four-language Trades Directory comes “a 
an opportune time, with the Common Market 
in being and the possibility of the European Free 
Trade Area.” If it’s made—Birmingham makes 
it. One can, perhaps assume that if it’s made, 
therefore, it’s in this volume. 

A total of 1,140 pages for 42s sounds like an 
echo of the sales but it means here the FBI 
Register 1959, published by Iliffe and by Kelly's 
Directories. This is, indeed, a handsome volume 
with thumb-indexes to the sections on “ products 
and services,” “language glossaries,” “ adver- 
tisements,” “* addresses,” “* trade associations,” 
** brands and trade names,” and “ trade marks.” 

Electronics is not so much a profession as a 
cult and everything connected with it takes ona 
sort of mysticism. It is with awe, therefore, that 
one approaches /nternational Radio Tube Encyclo- 
paedia, by B. B. Babani (Bernards Publishers 
Limited, the Grampians, Western Gate, London, 
W6), at 63s. This is the third edition, after 
four years, and one can well understand this 
since the contents are a proof-reader’s nightmare. 
It was first issued in 1949 since when there 
have been 9,000 new tube types. Altogether, 
there are 27,500 tube references so you se 
what I mean about the proof-reader ? 

The Council of the Trade and Technical Press 
(Imperial House, Kingsway, WC2) have been 
honoured by an introduction from Sir David 
Eccles for their Business and Specialised Publica- 
tions, which includes annuals, year books, and 
similar publications. Its purpose is “ to assist 
those engaged in the professions, in industry, or 
in commerce the world over, to solve their prob- 
lems by making the most effective use of recorded 
knowledge.” To a struggling librarian this Is 4 
pretty extravagant claim but the collection does 
cover a wide range. A classified guide at the 
end of the book indicates the sort of directory of 
other reference book most likely to help one. 

From the operations research office of the 
Johns Hopkins University (there’s a snare IM 
this title) of Baltimore 18, Maryland, we have, 
in their Bibliographic Reference Series (No. 5), 
Linear Programming and Associated Techniques. 
This is a four-part (subdivided more closely) 
bibliography of over 1,000 items to supplement 
a former effort of 500 issued in 1954. There 1s 
no aspect of engineering or science, apparently, 
that is not included and an “ author or issuing 
agency and title’ index makes it a two-way 
reference tool. 

A pink and stout little volume produced by 
Association Technique Maritime et Aefo- 
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autique and entitled Annuaire 1958 (from 47 rue 
; 2 Monceau, Paris 8e) lists its rules, council, 
de mbers and published papers. The last consists 
ye numerical list and an index to transactions 
192357 subject-divided in both French and 
Engi wishing to build, repair, engineer or 
equip ships and shipyards, will require The British 
Shipbuilding Compendium 1959. The Shipping 
World Limited, of Effingham House, Arundel 
street, WC2, brings this out (for the 9th time) at 
is, It is amazing what goes into a ship. It’s 
even more amazing what a lot of different people 
make what goes into a ship. Seventeen of ’em 
make cranes, deck, for a start, while six make 
gait nosings. The firms are indexed, alpha- 
betically, at the end. 
Beton-Kalender 1958 had me nicely fooled 
ince there is no January February in it. It is 
rally a handbook full of chunks of German 
information about concrete. In’ fact, it’s a 
Taschenbuch. It comes in two volumes at 
19:20 DM and has lots of Tafeln and information 


on how to make Massivbriicken. Compiled 
with the usual German thoroughness. 
On safer ground is Whitaker 1959. My 


ROLL 


\ Dictionary of Named Effects and Laws. By 
D. W. G. BALLENTYNE and L. E. Q. WALKER. 
Chapman and Hall Limited, 37 Essex Street, 
London, WC2. (30s) 

ANDWICHED between “‘dictionarian”’ and 

“dictograph,” “ dictionary’ in the Shorter 

Oxford English Dictionary is given two prin- 
cipal meanings. The second describes the 
work of dictionarians Ballentyne and Walker: 
“a book of information or reference..... the 
items of which are arranged alphabetically.” 
Their book of reference is intended for consulta- 
tion by the reader, possibly an expert in one field 
of science, who is confronted by a mention of a 
relation or rule of someone or other who worked, 
maybe, in quite a different field. Such a reader 
rarely requires a lengthy description of the item 
that interrupts his understanding of the passage: 
he usually wishes to acquire only sufficient 
information to enable him to continue his read- 
ing. To this end the definitions given in the 
book under review are admirably concise. 

A liberal interpretation has been given to the 
range of subject matter appropriate for inclusion, 
and references to metallurgy, meteorology, and 
electronics are to be found. In addition trinkets 


The Reviewers 


Mr. F. H. Smith is librarian extraordinary to 
the Aeronauticals, raconteur, wit, bibliophile, 
indefatigable proof reader, good companion, 
and Frank H. Smith of the neighbouring 
column. 


advice to all reference book users is—before 
you look anywhere, try Whitaker. Only thus 
will you find out what a mass of information it 
contains. One further word. Try and keep it 
up-to-date in manuscript. 

Listening and viewing addicts will know of 
the BBC Handbook (Broadcasting House, W1) 
but bargain hunters may like to know that it is 
only five bob. There’s quite a field here for 
economists, social surveyors, contemporary his- 
torians, and one-track mind readers of this 
journal will find a section starting at page 55 
entitled “* Engineering.” 

Heaters and ventilators probably spend their 
yearly half-guinea on Year Book of the Heating 
and Ventilating Industry (Technitrade Journals 
Limited, 8 Southampton Row, WC1). Much 
of this is taken up with information peculiar to 
the trade but a buyers’ guide contained in the 
book tells you where to buy any of the products 
such as hot water blenders (a tea factor in his 
bath?), humidistats, ten different types of tube, 


steam separators, etc., etc. A list of trade 
names is another most useful item in_ this 
inexpensive volume. 

F. H. SMITH 


CALL 


such as Maxwell’s demon, Liebnitz’s monads, 
and Occam’s razor are catalogued—a_ useful 
feature since many conventional dictionaries are 
ignorant of their existence. But in casting such 
a wide net, the authors have let some names slip 
through. For example: Bartlett, Hurwitz, 
Kjeldahl, Mattauch, Michelson, Monte Carlo, 
Rutherford, Shannon, and Wigner are not to be 
found. 

The limitation of the dictionary, namely, that 
it is concerned only with proper nouns, implies 
that if it is useful to a reader he will also need 
another dictionary for effects and laws which 
have not been baptised in this particular way. 
For terms such as “ maser,” “ superfluidity ” 
and “ red shift * can be just as baffling as ‘“* Eddy’s 
theorem,” “ Playfair’s axiom,” and ‘“ Watt’s 
law.” 

Thus the dictionary is not sufficiently compre- 
hensive for it to be recommended as an essential 
reference book for the busy reader: it would be 
a useful addition to a library And, for the 
scientific reader who likes to browse through a 
dictionary, it will provide a pleasant evening’s 
reading. 

R. G. Pay 


Mr. R. G. Pay obtained his M.Sc. in electrical 
engineering at the University of Birmingham, 
and after two years on the editorial staff of 
ENGINEERING is now a free-lance technical 
writer. He lives on a boat. 


NEW BOOKS 


Underground Locomotives (Diesel and Storage Battery). 
NCB (Production) Codes and Rules. National 
Coal Board, Production Department, Hobart House, 
Grosvenor Place, London, SW1. (2s 6d) 

This code of practice covers scope and definitions, 

‘ppointment and training of personnel, design and 

‘onstruction of the locomotive, operation, ventilation 

terminations, inspection, examination and testing, 

maintenance testing of locomotive brakes. 


Railwayman’s Diesel Manual. By WILLIAM F. 
a G. H. Lake and Company Limited, 156 
amden High Street, London, NW1. (7s 6a) 


a manual, first published in 1956, has been 
orou 


of they brought up-to-date and contains details 
maa, hydraulic transmissions for main line 
The see and much information on diesel cars. 
of diese! Is concerned with the mechanical details 

esel locomotives and not with driving techniques. 


Aide-Mémoire Martineng des Constructions Navales. 
By E. Gisoin, J. LeGris and A. RIALLAND. Fourth 
edition. Editions Maritimes et Colonailes, 17 Rue 
Jacob, Paris Vle. 

The first of two volumes, it deals with hull and pro- 

pulsion units. Volume two is intended to deal with 

electrical gear. 


Theory of Structural 
CoA Report No. 115. 
Cranfield. 


The Exact Flow Behind a Yawed Conical Shock. 
By G. RADHAKRISHNAN. CoA Report No. 116. 
The College of Aeronautics, Cranfield. 


The Flow Over Delta Wings at Low Speeds with 
Leading Edge Separation. By D. J. MARSDEN, 
R. W. Simpson and W. J. Rainsirp. CoA Report 
No. 114. The College of Aeronautics, Cranfield. 


Design. By W. S. Hemp. 
The College of Aeronautics, 





On the Shelf 


By Frank H. Smith 


There’s no doubt that a colour photograph 
can do a deuce of a lot of eye-catching, and a good 
example of this is the SNTL Technical Digest 
from ARTIA foreign trade corporation for the 
import and export of cultural commodities, 
30 Ve smeckach, Praha 2. I think. If you want 
a copy each month and can get that lot on an 
envelope, it costs $2:40. But I suggest you 
get a sample first. This copy has articles on 
Heyrovsky’s work on polarography, the Tatra 
car, the stadium at Brno, Czech microscopes, and 
the Skoda works. It is all in English which 
saves the trouble of having it translated by a 
Czech mate. 

The Institute of Welding makes its contribu- 
tion to the Cumulative Index Collectors (Inc.) 
with the 1938-53 Index to their Transactions and 
the Welding Research Supplement. 

The Metropolitan Water Board’s 55th Annual 
Report (1957-8) costs only 5s but I do not 
suppose it gets a big sale. It has plenty of those 
statistical tables that talk blithely in millions of 
gallons—the result of London having a drink or 
a bath. The last part of the report preceding all 
the tables deals with public relations and in my 
ignorance I find it most interesting to read that 
980 season and 15,800 day fishing tickets were 
issued, that 600 ornithologists took advantage of 
the facilities provided and that the beautiful 
picture of birds facing page 42 was taken on the 
Board’s reservoirs. With some pride they point 
out that compared with pre-war the charge per 
head for water shows an increase of 121 per cent 
as against an increase in the general level of 
retail prices of 162 per cent. Which shows that 
even water can go up. 

For collectors of odd addresses I offer the 
name of a firm of booksellers in Copenhagen. 
Rosenkilde and Bagger, 3 Kron-Prinsens-Gade. 
They appear to deal in technical books both 
new and secondhand, with commentaries in 
English. 

The British Iron and Steel Federation (Steel 
House, Tothill Street, SW1) issue a two-volume 
ring-binder “ Statistical Handbook” annually 
at three guineas. The first volume contains 
Australia, Belgium-Luxembourg, Germany 
Italy and Japan. The second, Mexico, New 
Zealand, Saar, South Africa, United Kingdom 
and United States. Details for other countries 
(L wondered what had happened to USSR) will 
be sent to subscribers as soon as they are 
available—hence the ring binders. 

I do like clever blokes who can treat a subject 
lightly, and I therefore commend an article in 
Perspective (Cornell Aeronautical Laboratory) 
for November/December on ‘ How to Credit 
the Authors,” by Dr. T. E. Connolly, an 
Associate Professor of English at Buffalo 
University. He deals with that old problem of 
the priority of primary, secondary and tertiary 
authors of papers and gives the pros and cons 
of the alphabetical, straw-drawing and other 
systems. I can recommend this to anybody who 
likes Parkinson Law stuff. 

Classification addicts (classidicts) may like to 
know of a schedule to cover astronautics printed 
in Raketentechnik und Raumfahrtforschung, Vol. 3, 
Part 1 (January/March, 1959). It has the 
blessing of the International Astronautic Federa- 
tion and should confuse most of the classidicts 
by its independence of the main tables. 

Plastics Abstracts (why not Plastics Abstrics ?) 
appeared on 13 January. They are obtainable 
from Plastics Investigations, 23 Canonsfield 
Road, Welwyn, at (hold your breath) £25 per 
annum, £35 by air mail, and £30 and £45, 
respectively, if printed on one side of the paper 
only. Six months are half rate or 10s and 14s 
per single copy. A declared feature is patent 
literature one week after original publication 
and two weeks for periodical articles. The first 
number contained 72 abstracts. If you are in 
a tearing hurry to subscribe, rihg Welwyn 602. 
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Marketing 


Sales Reshaped 


The re-organisation of marketing activities is becoming the fashion among engineering 


companies. 


Worry about order books which have shown a sharp contraction this 


winter has led to some radical changes, but no particular pattern seems to be emerging. 
Probably the most noticeable change has been the growing interest taken by manage- 
ment in sales techniques and the fact that marketing—in the widest American sense 
of the word, has become the favoured subject of boardroom talk. 

Illustrating how different firms come to different conclusions are the steps taken 


recently by High Duty Alloys and Hadfields. 


activities to divisional level. 


HDA have decentralised their sales 


Sheet and extrusions, castings and forgings will 


in future be sold by different sales representatives under separate management. In 
Birmingham they have opened an office to handle sales of Hiduminium sheet, 


extrusions, tube and castings in that area. 


Yet all home market enquiries and 


quotations in regard to forgings will be handled from Redditch, by a new sales 
department located at the Forging Division, Windsor Road. 

While HDA appear to favour giving a salesman a restricted number of closely 
allied products, Hadfields take the opposite view. They have recently announced 
that their home sales representatives are to act on behalf of the Hadfield Group as a 


whole, including Millspaugh and their subsidiaries. 


Admittedly this does not 


include pulp and paper making machinery or the plant for paper making works erected 


by Millspaugh-Wimpey. 


There is, however, a wide range of engineering products 


made by the Millspaugh Group, notably fabricated assemblies and centrifugally cast 


sleeves and rings in a variety of metals, which Hadfields salesmen will sell. 


One 


system—HDA’s and favoured by a large number of engineering companies, particu- 
larly in the United States, provides salesmen with a few products they know intimately 


to be sold in a relatively large area. 


The other—Hadfields and that of the majority 


of British engineering firms, provides salesmen with plenty to offer in an area small 


enough to be tooth combed. 


To Ghana in Force 


A high powered mission is being sent to Ghana in 
March. The Board of Trade announcement 
recalled the warm welcome given by the President 
last December to an invitation of the Ghana 
Government to send out a United Kingdom 
Trade and Industrial Mission. The Mission will 
be led by Sir George Binney (formerly head of 
the British Standards Institution and now export 
director of United Steel Companies) and will 
have Mrs. J. Bridgeman of the Commercial 
Relations and Exports Department, Board of 
Trade, as secretary. 

The eight industrial members of the Mission 
include Mr. Bryan Donkin, of Kennedy and 
Donkin, who will represent thermal and hydro- 
electrical schemes and atomic energy interests; 
Mr. Reginald G. Hoare, director, Pharmaceutical 
Division of ICI; Mr. Peter W. E. Holloway, 
the managing director of Holloway Brothers 
(London) Limited; and Mr. Arthur B. Waring, 
chairman and managing director of Joseph 
Lucas (Industries) Limited, who goes there 
representing road transport vehicle, tractor and 
bicycle manufacturing interests. Banking is 
represented by Mr. Eric H. Owen of the Charter- 
house Group; the electrical engineering industry 
by Mr. Leonard H. Short, director of Overseas 
Operations, English Electric Company; and the 
Federation of British Industries by their overseas 
director, Mr. Peter F. D. Tennant. The eighth 
member, Mr. S. J. Wright, who is agricultural 
adviser to the Ford Motor Company, goes there 
to talk for agricultural machinery and tractor 
makers, as well as on irrigation and land drainage. 

The Mission leaves on 8 March and returns on 
24 March. The United Kingdom is Ghana’s 
biggest customer and supplier, taking £23-2 
million of her exports last year and supplying 
£34-9 million of her imports. Her chief imports 
were textiles, food, drink and tobacco, building 
materials, petroleum products, motor vehicles 
and machinery. 


Marconi Abroad 


Participation in overseas exhibitions is being 
recognised by many of the larger engineering 
companies as a necessity if they intend seriously 


to compete for world markets. Marconi 
Instruments are exhibiting at the Leipzig Spring 
Fair (1 to 10 March)—starring their new circuit 
magnification meter (Type TF1I245, which 
covers a range from audio frequency to v.h.f.) 
and at the IRE (Institute of Radio Engineers) 
Convention in New York. 


Hanover 1959 


The Hanover Fair which is being held from 
26 April to 5 May is becoming a major annual 
event for the engineering industry of Europe 
and probably the most effective shop window 
for British engineering firms wishing to export 
to the Continent. The total exhibition area 
covers 410,000 sq. metres spread over 20 halls, 
and the exhibits include every type of engineering 
product, ranging from heavy engineering goods 
to electrical household tools and_ kitchen 
appliances. 

One of the major advantages of Hanover is 
the grouping of products within the branches of 
engineering to which they belong. The 4,300 
exhibiting firms and visitors to the fair will thus 
be able to study developments in their own 
branch of engineering at a single centre and to 
obtain what the organisers describe as “an 
insight into the ever increasing specialisation, 
with a clarity not to be found otherwise.” 


Iron Curtain Lift 


Preparations for the forthcoming Leipzig Spring 
Fair from 1 to 10 March have focused attention 
on the more recent rapid development of East- 
West trade. Orders from Soviet Russia, Czecho- 
slovakia, Poland, and other iron curtain countries 
are being obtained by both large and small 
British engineering firms. In most cases they 
are the result of patient plodding, often started 
at Leipzig several years ago. 

The largest of the newly announced orders is 
the additional £1 million order by Russia from 
Rustyfa, the rubber plant and machinery con- 
sortium who have now booked £12 million worth 
of business in the USSR. On a much smaller 
but nonetheless significant scale, Morton Machine 
Company, of Wishaw, Scotland, booked an 
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order for £70,000 worth of plastics 


machines (ordered by Techmashimpent’® 
Moscow). The machines are FKM 39 a 


Lodige-Morton mixers for plasticising 
powders such as pve and pva (Polyvinylaceta 
by the dry powder or dry blend method, 
machine will handle 500 Ib of plasticiseg POWde 
per hour and, as it is fitted with twin barrels 
discharge continuously and directly into the fey 
hopper of an extruder. 

Czechoslovakia is also opening up, In 
face of keen German competition the 
Rim and Wheel Company have secured ; 
order worth nearly £4 million to Supply sem), 
automatic production lines for the manuf, 
of passenger car and commercial vehicle 5; 
The bulk of the plant is scheduled for deliver 
during 1959. Al Electric Welding Machine 
of Inverness, announced that they had 4 
an order for part of the same project which the, 
described as “ the largest order for British-by 
machine tool equipment placed by Cech. 
slovakia in the post-war period.” They yjj 
supply automatic rim and wheel weldiy 
machines. Kelvin & Hughes (Industrial) hay 
received an order for automatic ultrasonic 
inspection equipment—placed by KOVO, th 
Czechoslovak buying organisation through 
EXICO of Sloane Street, SW1—worth £10,000, 


Gas Turbine to Canak 


Ruston and Hornsby have sold the first Britis, 
industrial gas-turbine in Canada. The orde 
was placed by Canadian Industries Limited, a 
associate of Imperial Chemical Industries, who 
will use the turbine in the production of polythene 
at their plant in Alberta. The gas-turbin. 
which has been shipped, is the TA type, normal 
rated at 1,260 b.h.p., and similar to the many 
machines Ruston’s have sold in the Middle Eas 
and elsewhere for pumping, electricity generating 
and other uses. It will replace a steam turbine 
to drive a refrigeration compressor employed 
by the polythene process. 

This polythene plant uses natural gas obtained 
from local sources as the main raw material in 
the production of polythene, and the gas-turbine 
will burn this natural gas after the ethane ha 
been extracted to produce ethylene. This means 
that the Ruston gas-turbine will utilise a partially 
waste product as fuel. 


Tool Gratis 


The free offer of a special tool to remove gland 
packing from stuffing boxes is likely to be mor 
than welcomed by the users of the packing, even 
if their suppliers are not the firm making the 
offer. This is the type of useful, intelligent 
sales promotion which was practised whet 
products really had to be sold. 

The extractor tools are being offered by Cram 
Packing Limited, of Slough, Bucks, leading 
makers of gland packings, who will suppl 
“free and postage paid” a pair of 7 in flexible 
packing extractors to “all bona fide users 0 
gland packings who would like to test th 
usefulness and efficiency of these tools.” 

Crane Packing go further than making a fre 
offer. They pay particular attention to th 
attractiveness—and usefulness—of the box i 
which they are sent. 





We regret that the opening sentence of the note 
“French Quotation’ in ENGINEERING, 6 Fe. 
°59, page 177, was misleading. Foreign partic 
pation in French fairs is not limited by aly 
bilateral quotas. The quota to which we wer 
referring in connection with the 6th Europea 
Machine Tool Exhibition was additional to th 
then only means of obtaining the importation 
machine tools for sale in France. It meant thal 
a certain restricted quantity of goods, including 
machine tools, could be licensed for importation 
and retention in France after an exhibition unti 
sold. 
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research and Development 


LTHOUGH power reactor studies in this country are mainly concen- 
A trated on the gas-cooled system, other arrangements of fuel, coolant 
and moderator have been considered. Among these adyanced systems 
are the liquid-metal fuelled reactors, in which the fuel and coolant (in 
thermal versions) may be mixed in a fluid metallic slurry, or solution. 
Extensive work on the LMFR has also been carried out in the United 
States; and the Australian Atomic Energy Commission are investigating 
the system as one of the two likely to be most suitable for Australian 
conditions. (The other is the high-temperature gas-cooled reactor, one 
form of which was described in an article on page 336 of our issue 
Liquid-metal fuel reactors are expected to permit 


of 12 September.) 


paratively small cores. 
possible, 


seen at this stage. 





high operating temperatures, with efficient heat removal from com- 


Continuous processing of the fuel may also be 


and the problem of fuel-element distortion, due to the 
accumulation of fission products, is of course eliminated. However, 
there are formidable engineering and metallurgical difficulties which 
have yet to be overcome. 
reach full development before other more exotic power sources become 
available, but the outcome of these long-term studies cannot be fore- 
The authors of the present article, who are both of 
the Atomic Energy Research Establishment, 
and discuss the information currently available on LMFR research. 


Some consider that the LMFR may not 


Harwell, summarise 


LIQUID-METAL FUELLED 
POWER REACTORS 


By S. B. Hosegood, B.Sc.(Eng.), 
and P. M. C. Lacey, B.Sc., A.M I.Chem.E. 


HE urgent need for a large nuclear power pro- 
ba gramme in this country has led to concentra- 
tion of aconsiderable fraction of our effort on var- 
ious concepts of a single class of reactor, namely 
the gas-cooled, graphite-moderated reactor. By 
far the biggest items in the cost of electricity from 
this class of plant are the capital charges, 
followed by the fuel replacement costs. A new 
reactor type is likely to be competitive if it can 
offer a reduction in capital costs without increas- 
ing the overall fuel costs. Better fuel utilisation 
is an important long-term objective. 

There is room for substantial improvement in 

the utilisation of heat produced in the reactor. 
In the Calder type, an appreciable proportion 
of the power generated must be used for circulat- 
ing the coolant gas; if a coolant with better heat 
transfer and transport properties can be used, 
it may permit both a saving in pumping power 
and the provision of a higher source temperature 
for the steam cycle, thus conferring a gain in 
thermal efficiency, leading to lower overall costs 
per unit of electricity sent out. While it is too 
early yet to make realistic cost estimates, liquid- 
metal fuels appear to offer a possibility of the 
improvements just specified and their potential 
applications have been studied both here and in 
America. 
_ Reactors using liquid-metal fuels have some 
important advantages over those with conven- 
er solid fuel elements, some of which can be 
isted. 

1. The burn up obtainable is not limited by 

mechanical damage in the fuel, as the normal 
problems such as growth, wrinkling and swelling 
which occur when a solid uranium element is 
irradiated, cannot occur in a liquid. 
_ 2. The costly processes of charging, discharg- 
ing and refabricating irradiated fuel elements by 
remote handling methods can be eliminated, as 
the fuel can be transferred between reactor and 
processing plant by fluid handling methods. If 
the processing plant is made integral with the 
reactor, the fuel can be processed continuously 
for removal of fission products and make-up of 
its fissile content; the burn-up limit then dis- 
appears altogether. 

3. The limitations on maximum fuel tempera- 
ture are high enough to allow most steam cycle 
Tequirements to be met. 

4. If desired, the liquid-metal fuel can be used 
‘0 transport heat out of the core by circulating 
it through external heat exchangers. 

5. In an emergency, the entire fuel charge can 
rapidly be drained to a dispersed and separately 
cooled storage system. 





6. With continuous depoisoning and make-up, 
long term reactivity changes can be avoided. 

7. If the rare-gas fission products can be 
removed continuously, the xenon poisoning 
transient (i.e. the build up of Xe135 which 
occurs after shut down of a highly rated reactor) 
can be virtually eliminated. Since this transient 
makes it impossible to restart a highly rated 
thermal reactor for some hours or even days 
after shut-down, its removal is of great import- 
ance for peak-load nuclear power stations. 

8. The good neutron economy of the continu- 
ously processed liquid-metal fuelled reactor 
should enable a thermal breeder system, operat- 
ing on the uranium 233—thorium cycle, to be 
made self-sustaining. Such a reactor would 
only require a feed of thorium (at a price of 
perhaps £20,000 per tonne), which would be 
converted to U 233 in a breeding blanket, which 
surrounded the core. 

Against these advantages must be set a number 
of special problems* associated with the use of 
liquid-metal fuels. 


1. It is difficult to find container materials 
which fulfil the requirements of compatability, 
high-temperature strength and low neutron 
capture cross-section, and most of the suitable 
materials are difficult to fabricate. 


2. Most liquid-metal fuels must be maintained 
at a high temperature to prevent freezing or pre- 
cipitation of fissile material. 

3. Fertile material (U 238 or thorium) can 
only be included in the fuel in slurry form, 
unless very high melting-point fuels are used. 


4. The consequences of a fuel container 
rupturing are likely to be more serious than with 
a solid fuel. This necessitates elaborate con- 
tainment and special arrangements for removal 
and replacement of damaged components by 
remote handling. 

Some of these problems impose design 
limitations, while others should be overcome in 
time as the technology advances. 


Types of Liquid-Metal Fuelled Reactor 


There are many types of reactor in which 
liquid-metal fuels might be used. Perhaps the 
most obvious application is to replace the solid 
fuel elements in a Calder type reactor with cans 
containing a settled slurry of enriched uranium 
in a liquid metal of low neutron capture cross- 
section. This would eliminate irradiation damage 
in the fuel and would permit fuel temperatures 
to be increased, but severe problems would have 
to be overcome to achieve these rather limited 


gains. It is preferable to design reactors especi- 
ally to use liquid-metal fuels. 

The next step might be to build a reactor 
containing a system of interconnected fuel 
spaces, rather than separate cans, and to use 
a liquid-metal coolant to remove heat from the 
core, thus obtaining a high rating. In such an 
** internally-cooled ’’* liquid-metal fuel thermal 
reactor, small streams of fuel could be circulated 
continuously through processing plant attached 
to the reactor, for the removal of gaseous and 
other fission products and for make-up of the 
fissile content. By placing fertile material in 
a breeding blanket, surrounding the core, 
rather than in the fuel itself, the need for a slurry 
fuel could be avoided. This implies a highly 
enriched fuel charge (i.e., separated U235 or 
U233), and the aims would be to breed sufficient 
U233 in the blanket to replace that burnt in 


the core. This necessitates strict neutron 
economy, and the entire core and blanket 
structures would have to be fabricated in 


graphite or beryllium. The need for complicated 
core structures is one of the main disadvantages 
of this type of reactor. The heat output is 
restricted by the small core dimensions, together 
with the need for a coolant with a very low 
neutron capture cross section. The size could 
be increased significantly only by sacrificing 
the neutron economy, incorporating fertile 
material in the core, or undermoderating. 

A much simpler core arrangement results 
from dispensing with a separate coolant alto- 
gether, and circulating the fuel itself through 
a system of external heat exchangers.‘ The core 
then simply consists of a matrix of graphite 
or beryllium moderator, with channels for the 
fuel to flow through. In the absence of a separate 
coolant, the fuel concentration can be reduced 
to about half that required for an internally 
cooled reactor. With no heat transfer in the 
core, the output is limited solely by the per- 
missible flow velocity and temperature rise of the 
fuel, and since a larger proportion of the core is 
available for fuel flow, a much greater heat 
output can be obtained. On the other hand, 
fuel hold-up in the external circuits increases 
the total fissile investment by a large factor and 
the rating on the fissile material in a circulating- 
fuel reactor is not as high as that provided by 
the internally-cooled type. (‘‘ Rating” is here 
defined as the heat output divided by the fissile 
investments.) 

Liquid-metal fuels may also be used in fast 
breeder reactors. These must have small cores 
to keep the fissile investment ,within reasonable 
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bounds, and much higher fuel concentrations 
are required than for thermal reactors. With 
such concentrated fuels, hold-up in external 
heat exchangers would introduce dangers of 
accidental criticality, and would lead to excessive 
fissile investments; an internally-cooled design 
must therefore be adopted. 

Typical fast power reactor cores may be in 
the region of 3 to 4ft in diameter and may 
contain some 300 to 400kg of plutonium. 
Removal of sufficient heat to provide an 
attractive rating is difficult; fortunately, struc- 
tural materials such as molybdenum, and 
coolants such as sodium, which could not be 
tolerated in a self-sustaining thermal breeder, 
are quite acceptable in a fast reactor core as 
their neutron capture cross-sections are low at 
high neutron energies. The excellent neutron 
economy of the fast reactor is one of its main 
attractions, and a _ liquid-metal fuelled fast 
reactor, with a natural-uranium breeding blanket 
should produce considerably more plutonium 
than it consumes. 


Liquid Metal Fuels and Fertile Media 


Some possible fuels and fertile media*: * * 7 ° 
are listed in Table I, and it will be noted that 
none of these can be regarded as ideal. 

The characteristics which we must 
include: 

(i) compatibility with the common container 
materials, coolants, and (for thermal reactors) 
moderators; 

(ii) low melting point and stability over a large 
temperature range; 

(ili) the ability to tolerate overcooling or 
overheating without serious consequences (such 
as rapid segregation of a fissile precipitate, or 
sufficient expansion on freezing to rupture con- 
tainers); 

(iv) good heat-transfer 
properties ; 

(v) suitability for processing and reconstitution 
by simple methods; 

(vi) non-inflammability and low vapour pres- 
sure, to reduce the spread of radioactivity in the 
event of accidental escape from the reactor; and 

(vii) a diluent metal which is cheap and readily 
available, which combines a low neutron capture 
cross-section with the ability to dissolve appre- 


seek 


and _heat-transport 


Type Composition 





ciable quantities of fissile material, and which 
does not acquire any radioactivity more objec- 
tionable than that inevitably present in the 
fission products. 

For thermal reactors with separate breeding 
blankets fairly dilute fuels (containing some 
7 to 15 mg of fissile material per cub. cm of 
fuel) are adequate, provided the diluent metal 
has a low neutron capture cross-section. In fast 
reactors the capture cross section of the diluent 
is less important, but much higher fissile concen- 
trations (about 1 to 3 gm per cub. cm of fuel) 
are required. 

Most of the foregoing arguments also apply 
to the fertile media. The main requirements 
for these however are that they should be 
extremely opaque to neutrons, and that a high 
proportion (90 per cent or more) of the neutron 
captures should occur in the fertile component. 
They should also be suitable for processing 
by simple methods to extract the bred fissile 
material. 

The possible fuels and fertile media fall into 
four categories: 

(i) dilute solutions in the low melting-point 
liquid metals; 

(ii) low melting-point alloys with other metals 
(these should preferably be eutectics to avoid 
rapid segregation on freezing); 

(iii) mobile dispersions of fissile or fertile 
particles in a liquid metal; and 

(iv) settled slurries. 

The alkali metals (sodium, potassium and 
lithium) will neither dissolve nor form low 
melting-point alloys with uranium, plutonium or 
thorium. On the other hand both bismuth and 
lead can dissolve appreciable quantities of 
uranium and plutonium at temperatures above 
about 400° C (see Fig. 1). Bismuth has the 
highest solubility for these metals, and has the 
added advantage of an extremely low thermal 
neutron capture cross section (only 0-03 barns); 
it is also compatible with graphite. Unfortun- 
ately it exhibits some temperature dependent 
solubility for most of the common container 
metals, and this results in thermal mass transfer.°® 
Another disadvantage of bismuth is that neutron 
capture produces polonium, which is an extremely 
objectionable alpha-particle emitter; this com- 
plicates the problems of reactor containment 
and maintenance. 


TABLE I.—Some Possible Liquid 


| 


| | Temperature limits 
Concentration of fissile 
or fertile material 


Possible applications . - —_ 


Lower 
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Fig. 1 Solubilities of uranium, plutonium an 
thorium in bismuth. 


For fast reactor fuels, temperatures in the 
region of 750 to 800° C would be necessary to 
retain enough plutonium in solution, even in 
bismuth. Such solutions are not very attractive 
since overcooling would result in the formation 
of a plutonium-rich precipitate, which might 
make the reactor supercritical. 

This difficulty should not arise in a eutectic 
fuel. Plutonium forms eutectics with magnesium 
and the transition metals. The plutonium 
magnesium eutectic has a suitable composition 
for a large fast reactor, but (at 552°C) its 
melting point is undesirably high. While the 
melting point might be lowered by ternary 
additions, only a small range of dilution could 
be tolerated. The eutectics formed between 


Remarks 
Upper 
































Solutions in liquid | U 233-Bi 600-1,000 p.p.m. (atomic)..| Fuel for circulating fuel, | ~300-400°C solubility | Boiling pt. ~ 1,477° C. | Bi has very low neutron capture cross section 
metal thermal breeder reactor limit Limit in contact with and is compatible with graphite. Strongly 
—_ — ee eens —|——___—— ——— steel ~ 550°C (strength exothermic reaction between Bi and Na 
U 233-Bi 1,000-2,000 p.p.m. (atomic) | Fuel for internally cooled | ~ 400-450° C solubility limit for low alloy may prevent the use of sodium as a coolant. 
thermal breeder reactor limit steels) Neutron capture in Bi produces a emitting 
eS Se a Ses Secacibicacen a oo ae — Po 210. Mass transfer of Fe causes 
| Pu-Bi .| 8-10% (atomic) Fast breeder reactor fuel | ~ 750° C solubility limit | Boiling point or container trouble. Austenitic steels cannot be 
material limit used 
Pu-Mg -| 15% (atomic) Fast breeder reactor fuel | Freezes at 552° C Unknown (Mg boils at | Disadvantages are high freezing point and 
1,103° C) fixed concentration. Probably inflammable 
Pu-Co . meee iE pe ae Tae Cesar ~M.p. 405 Cc) Pe SAMMI ES an Pu concentration is too high to permit an 
| Pu-Fe > ..| ~ 90% (atomic) Fast breeder reactor fuels | < M.p. 410° C > oe {> oe economic rating, unless a third metal 
. : | Pu-Ni J | M.p. 465° C J , diluent can be found 
Eutectics .— | = allt ee eee aaa Pe) RE A ne fe _— = pecan <a — 
| Th-Mg | 5-7% (atomic) Thermal reactor blankets | Freezes at ~ 585° C Unknown (Mg boils at | Melting point is high and thorium concen- 
1,103° C) tration is rather low. Probably inflammable 
— a ents ia oro Inknown (Mn boils at | Melting point is very high and container 
U-Mn 80% (atomic) , M.p. 716° CY Unknown (Mn Is | hig 
vl o \ ' _— anke “P- “4 ~ 5 e $4 y e difficult 
| U-Fe 65° (atomic) Fast reactor blankets M.p. 728° CS re Py S Fe boils at problem likely to be diffic 
Th-Bi compounds in | 8-10% (atomic) .| Thermal reactor blankets | Bi freezes at 271° C, and | May be limited by par-| Simple to process but particle growth is 
Bi expands on freezing ticle growth very troublesome _ 
Mobile Th-C or Th-O, in Bi | 10-12% (atomic) .| Thermal reactor blankets 


Suspensions 





U 233 compounds in 
Bi or Pb-Bi | 

Pu compounds in Bi, 
Pb, Na, or Na-K 








1,000-10,000 p.p.m.(atomic) | Internally cooled thermal 


| ~ 10-20% (atomic) _ 


tp J Bi. 271°C 
reactor fuel M.p.9 Pb-Bi, 125° C 


Fast breeder reactor fuel | M.p. of liquid metal used 





Slightly enriched UO, 


| M.p. 271°C .| B.P. ~ 1,477° C or par- 
a - in Bi thermal reactor fuel ticle sintering 
EE I 5 rales emcee eminent omnes oi —— © — 
Nat U-Na ~ 60% solids (by volume) | Fast reactor blankets M.p. 98° C .| B.P. 883°C or particle 
sintering 
PuO,-UO,-Na (orcar-| ~ 20% PuO., 40% UO,, | Fast reactor fuel .. M.p. 98° C B.P. 883°C or particle 


bides) (by volume) 


~ 60% solids (by volume) | Single zone, canned fuel 


Limits unknown may be | Less easy to prepare and process than soluble 
boiling point, container 
limit, 
effects on particles 


slurries 
or de-wetting —————— = —— 
Settling must be prevented to ensure safety 
with a mobile suspension fuel. Fission 
gas removal may present problems. 
Rheological properties of these slurries 


unknown at present 








There is some doubt as to whether —_ 
high solids concentrations can be attained. 





Fission gases may cause trouble and - 
sudden changes in packing density W! 
cause reactivity changes and power surges. 





sintering 


Upper temperature limits may be severe 
restrictions due to poor thermal ont. 
tivities. Charge and discharge are difficu 
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nium and cobalt, iron and nickel, melt at 
mals and 465° C respectively, but they all 
: naif about 90 atomic per cent of plutonium. 
with such concentrated fuels it would be 
ible to remove heat fast enough to provide 












~— i he plutonium. There i 
sfactory rating on the plutonium. ere is 
- some hope that a third metal may be 


ysed to dilute — alloys without unduly raising 

ir melting points. 

coo So blankets, relatively high concen- 
trations of fertile material are necessary to keep 
own the physical size of the blanket and prevent 
excessive neutron losses. Solutions are out of 
the question, but for thermal breeder blankets, 
mobile suspensions of the fertile material might 
ie used. It is hoped that mobile slurries could 
be made containing some 20 per cent by volume 
af solids in bismuth, which is the only liquid 
metal Offering adequate neutron economy in 
this application. — 

Two types of bismuth slurry are being studied. 
One contains soluble particles of thorium bis- 
muthide, which can be dissolved by heating with 
excess bismuth to release the bred uranium.'? 
This makes processing relatively easy, but 
troubles have been encountered due to particle 
5 sowth,” which can lead to plugging of the 

jurry circuits." In the second type of slurry 
this difficulty is avoided by using insoluble 
particles of thoria or thorium carbide, suspended 
_ in bismuth. More elaborate techniques would 
be required to extract the bred uranium from 
an: these slurries. 
One other possible liquid metal for thermal 
blankets is the thorium-magnesium eutectic.’ 
the This has a high melting point (585° C) and it is 
to doubtful whether adequate neutron economy 
could be achieved as the thorium concentration 
is only 5-7 atomic per cent. The neutron 
economy could be improved by increasing the 
ht thorium concentration, and 10 atomic per cent 
could be incorporated at 650° C. 
For fast reactor blankets, as for the canned 
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formed between uranium and the transition 
metals,’ but these have melting points in excess 
of 700°C. It might be possible to achieve 
sufficiently high uranium densities in settled 
slurries; but these would probably have to be of 
the insoluble particle type to prevent sintering. 
Charge and discharge and fission gas removal 
would present formidable problems with settled 
slurries, unless they could be dispersed at will 
for these operations. 


Processing 


Core processing for the thermal reactor involves 
two operations, the physical removal of the 
gaseous fission products and the chemical 
extraction of the metallic ones. In principle 
the former are easily removed by circulating a 
stream of the fuel through an evacuated packed 
tower wherein dissolved gases are desorbed and 
pumped away to storage and eventually to safe 
atmospheric disposal; for a circulating fuel 
power reactor of the size given in Table II, such 
a tower would be about 4ft in diameter and 
8 ft high. In practice it will not be so straight- 
forward, for recent determinations of the solu- 
bility of xenon in bismuth show it to be so low 
(less than 10-'° atom ratio) that not all the gas 
will be removed from the core, and there will be 
problems associated with what remains upon 
and within the graphite. 

The metallic fission product poisons can be 
removed by methods? based on the use of 
molten salts—for example, sodium chloride 
with other chlorides added to reduce its melting 
point to between 350 and 400°C. An impor- 
tant group of poisons, isotopes of the so-called 
rare-earth metals, typified by cerium, form 
chlorides that are much more stable than for 
example uranium chloride or magnesium 
chloride; if fused salt containing these latter 
chlorides is brought into intimate contact with 
the liquid-metal fuel, atoms of the rare-earth 
metals exchange places with those of magnesium 


- fuel in a single-zone reactor, the highest possible or uranium in the fused salt. In this way, not 
. uranium density is required. The only liquid only are poisons removed from the fuel but the 
. metals which can be considered are the eutectics necessary replacement for burnt-up uranium can 
ts ; be added at the same time, together with mag- 
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tally. Gas removal in a fast reactor has to be 
considered mainly in connection with possible 
power instabilities associated with bubble 
release. 

Blanket processing must aim at extracting small 
quantities of fissile element from the fertile 
material, preferably in a form suitable for 
feeding to the core. High temperature methods 
have been devised for certain types of blanket 
(“ soluble” slurries)'*, but this aspect of 
processing cannot be studied in detail until 
more is known about the problem of handling 
liquid-metal slurries. Blanket processing is of 
great importance, as liquid-metal fuelled cores, 
containing no fertile material must rely on a 
supply of fuel from their blankets. In the early 
stages of operation this make-up fuel must 
be provided from external sources, until the 
fissile concentration in the blanket has built up 
sufficiently for economic processing. The hold- 
up of fissile material in the blanket should 
therefore strictly be regarded as part of the total 
fuel investment, and it is imperative to keep 
it down by finding methods of processing which 
can operate satisfactorily on blankets containing 
only parts per million concentrations of fissile 
material. 


Thermal Breeder Power Reactors 


A considerable amount of theoretical and 
experimental work has been carried out on 
thermal breeder reactor schemes, using solutions 
of U 233 in bismuth as the fuel, and slurries of 
thorium compounds in bismuth as the fertile 
medium. 

The pioneers in this field were the Brookhaven 
National Laboratory of America, who published 
a proposal for a circulating-fuel reactor of this 
type in 1954.14 This proposal is shown in block 
diagram form in Fig. 2. It envisages a core, 
consisting simply of a 5 ft diameter cylindrical 
block of graphite, about 5 ft high, pierced with 
vertical channels through which the uranium- 
bismuth solution fuel is pumped. The blanket 
surrounding the core consists of an array of 
graphite rods and channels through which the 
fertile medium circulates, the entire assembly 
being enclosed in a 12 ft diameter steel reactor 
vessel, with inlet and outlet branches. The fuel 
and fertile material leaving the vessel at about 
550° C are cooled by sodium in shell and tube 
heat exchangers, before being returned to the 
reactor vessel by the primary circulating pumps. 
Small side streams of fuel and fertile material 
pass through integral processing plant for removal 
of fission products, extraction of uranium from 
the blanket, and fuel make-up. 

A problem in this type of reactor is the need 
to separate the core from the blanket, without 
introducing a substantial quantity of neutron 
absorbing material. Calculations show that if 
a steel wall were used here, it would have to be 
less than one-tenth of an inch thick for the reac- 
tor to remain self-sustaining as a breeder. The 
fabrication of a core vessel in “* impermeable ” 
(low porosity) graphite, and the problem of 
joining it to the steel inlet and outlet ducts by 
joints which will permit the considerable differ- 
ential thermal expansions of the graphite and 
steel parts while remaining bismuth-tight, are 
two of the major design difficulties of this type 
of reactor.2. Various methods have been pro- 
posed for making the graphite to steel joints, but 
large-scale tests would be necessary to establish 
their effectiveness. 

The output is limited solely by heat transport. 
The fuel temperature range is restricted by the 
danger of precipitating fissile material from 
solution if it is cooled below about 400° C, and 
by the strength of the steel which imposes 
an upper temperature limit of about 550° C. 
Austenitic steels cannot be used owing to the 
high solubility of nickel in bismuth. A _ fuel 
velocity of about 10 ft per second in the core 
channels has been suggested, and there is a 
strong incentive to increase this in the external 
circuits to reduce the fuel hold-up. The velocity 
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limitations which may be imposed by cavitation 
or erosion are not yet known. 

The design of the external fuel circuits presents 
some interesting problems. It is essential to 
design for the smallest possible fuel hold-up, 
for, while only about 11 kg of U 233 are required 
in the core for criticality, some twenty times this 
amount may be held up in the external circuits. 
The circuits must be designed for enclosure 
to guard against the escape of fuel in the event 
of leakage and they must be heavily shielded. 
At the same time, provision must be made for 
removing components such as pumps and heat 
exchangers, should they develop faults, and all 
such maintenance work must be carried out by 
remote control, without allowing fission products 
or polonium to escape from the system. Allow- 
ance must be made for large thermal expansions, 
and pipe support is a major problem owing to 
the high density of molten bismuth (about 610 Ib 
per cub. ft). Heaters and coolers must be 
provided for preheating the entire system, and 
for removing decay heat from the fuel after 
dumping. 

One approach to these problems is illustrated 
by a preliminary British design for a 10 MW 
circulating-fuel reactor experiment, shown in 
Fig. 3. This uses a two-pass core with bottom 
fuel entry and exit, requiring only a single 
bismuth-tight graphite-to-steel joint. For this 
small reactor, the method proposed for making 
the joint was to trap a pocket of gas in the annular 
space between a pair of graphite pipes to form 
a lute seal. Owing to the high density of 
bismuth, the 6 ft long seal is capable of resisting 
pressure differentials up to 25 Ib per sq. in. 
Helium is supplied to the seal at the rate of 2 cub. 
ft per min to make up for leakage through the 
porous graphite walls. This type of seal would 
not be suitable for a large power reactor, owing to 
the large diameter of the fuel ducts required. 
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The fuel and reflector bismuth circuits are 
mounted in a single containment vessel, 30 ft in 
diameter and 35ft high, with pumps, heat 
exchangers and processing plant in removable 
* buckets’ at the top. This method of mount- 
ing components, so that they can be removed 
without breaking pipe joints in the reactor 
circuits, is shown more clearly in Fig. 4. 

With a circulating-fuel arrangement, the 
kinetic behaviour of the reactor is complicated 
by motion of the fuel through the core,!* 1 
and part of the stabilising effect of the delayed 
neutrons (neutrons emitted from fission frag- 
ments at an appreciable time after fission) is lost, 
as a large fraction of these is emitted outside the 
core. Nevertheless, calculations show that such 
a reactor can be made to behave in an extremely 
stable manner, as thermal expansion of the fuel 
results in a large prompt reduction of reactivity. 


Fig. 4 Method of mounting 
components to permit removal. 


The resultant negative temperature coefficient 
of reactivity may be sufficient to make the pro- 
vision of control rods unnecessary, the reactor 
being controlled entirely by the fluctuations in 
fuel temperature caused by changes in load 
demand. 

An internally cooled design is shown in Fig. 5. 
The proportions of uranium, bismuth and 
graphite in the core are similar to those in the 
circulating fuel reactor, but the volume of the 
fuel is halved, and its concentration is doubled, 
thus making some 25 per cent of the core volume 
available for bismuth coolant. 


ance 
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Fig. 3 Circulating-fuel reactor exper; Typ 
an output of 10 MW ‘heat ment vi type ¥P 
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and performance 


: inventories 
; T ical inven 7 : 
ae forthe two types are given in Table II. 
bal vestment and Performance Figures for Two 
TABLE —Typica pal Breeder Liquid Metal Fuelled Reactor, 
ypes 
Te U-Bi Fuel ee a ee 
a Circulating Internally 
Reactor type fuel reactor cooled reactor 


| 
ae 250 kg | 20 kg 
| 
| 


U 233 investment nt 18 tonnes 10 tonnes 
Tai estment 600 tonnes 550 tonnes 
pet a. - 615 MW 200 MW 
Bxctrial power generated | |. S750 oe | 3-7 MWB) 

te investment| O- per | 3- r 
Rating on fissile inves me ke | i. pe 


The size and complexity of the heat removal 
and processing equipment for a large thermal 
LMFR are apparent from Fig. 6. 

A pilot-scale, circulating-fuel reactor experi- 
ment is scheduled for construction in America. 
This is based on the original uranium-bismuth 
fuelled, graphite moderated reactor concept, 
developed at the Brookhaven National Labora- 
tory, and it is to be built by the American 
Babcock and Wilcox company. Some details of 
the design are given in American paper presented 
at the 1958 Geneva Conference.” 

A considerable amount of experimental work 
has been done on both sides of the Atlantic, and 
this has brought to light some of the fundamental 
problems which must be overcome before prac- 
tical thermal liquid-metal fuelled reactors can 
be built. The problem which has received most 
attention is that of mass transfer in liquid 
bismuth. The solubility of iron in bismuth 
varies sharply with temperature and, in circuits 
involving a temperature differential, iron is taken 
into solution in the hot limb, and deposited in 
the cold limb, until either the former is pene- 
trated or the latter is plugged by the deposit. 
The Americans found that they could delay the 
onset of this trouble by dissolving about 200 
parts per million of zirconium in the bismuth. 
This combines with free nitrogen in the steel to 
form a protective ZrN layer. Experience with 
experimental loops has revealed a tendency for 
the ZrN film to rupture, and this has resulted 
in severe intergranular attack and pitting. It 
appears that the layer has only limited self- 
healing properties, and this is thought to be due 
to combination of the original free nitrogen 
supply with nitride-forming elements in the steel 
during prolonged high temperature operation. 
Most of the work so far has been done on 2} per 
cent Cr, 1 per cent Mo, superheater steel, but 
it now seems likely that special steels will have 
to be developed for bismuth circuits. 


Fast Breeder Reactors 


The fast reactor possibilities of liquid-metal 
fuels have received less attention in the past 
than their thermal reactor applications. Whereas 
bismuth-based fuels are unquestionably the best 
for thermal reactors, the choice is not so clear 
cut in the case of fast reactor fuels. Plutonium 
is of more interest in this connection than 
uranium, as it forms low melting-point alloys 
more readily and is superior to any of the 
uranium isotopes as a fast reactor fuel. 

_ Pure plutonium melts at 640°C. It must 
in any case be diluted as the pure metal would 
be an impossibly concentrated heat source if 
highly rated. In a liquid-metal fuelled fast 
reactor, the easy replenishment characteristics 
make it unnecessary to incorporate U 238 in 
the fuel (so as to extend the burn-up), if an 
efficient blanket and blanket processing plant 
are provided to feed the core. The fuel concen- 
tration must be high enough to permit a large 
Proportion of the core space to be allocated to 
coolant without the critical size and mass becom- 
INg excessive, and low enough to permit a reason- 
able rating without making the problem of 

t transfer from the fuel insuperable. 

Problems of heat transfer and heat transport, 
together with the safety requirements, dominate 
the design of a fast reactor core. This will be 
appreciated more readily when it is realised that 
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Fig. 5 Internally-cooled thermal liquid-metal fuel reactor. 

1. Reactor vessel 7. Containment diaphragm 13. Heating/cooling gas outlet pipes 

2. Core 8. Thermal shielding 14. Inlet header 

3. Graphite baffle 9. Thermal insulation 15. Footsteps 

4. Blanket 10. Biological shield 16. Outer pump bucket 

5. Primary heat exchangers 11. Supports for reactor vessel 17. Inner pump bucket (removable) 

6. Primary electromagnetic d.c. pump 12. Heating/cooling gas inlet pipes 18. Secondary containment 


the designer is seeking to provide for the extrac- 
tion of some hundreds of megawatts of heat from 
a core the size of a large dustbin. Unobstructed 
coolant passages are required, and these must 
be interspersed with fuel containers of small 
diameter (about one centimetre), which must be 
supported rigidly and accurately. The provision 
of fuel vents and drain manifolds is difficult. 

In view of the high temperatures and heat 
fluxes required, the most suitable fuel container 
materials are the refractory metals. Molybdenum 
appears to be the best material, but its high 
brittle-ductile transition temperature makes it 
difficult to weld, so the containers should be 
designed for a minimum amount of welding. 

Safety problems arise due to the need for a 
high proportion of coolant in the core. An 
accident which resulted in fuel displacing some 
of this coolant might produce a supercritical 
configuration unless elaborate precautions were 
taken in design. Such a situation might result 
from melt-down of the core structure following a 
coolant failure, as the fuel continues to produce 
heat for some time after shut-down, due to the 
decay of fission products. With a liquid-metal 
fuel it should be possible to avoid serious over- 
heating by draining the fuel to dispersed and 
separately cooled storage tanks as soon as 
incipient coolant failure is detected. It is also 
advisable to avoid any hold-up of fuel in the 


vents above the level of the core, as this might 
feed down into the core in the event of fuel- 
container failure. Accidental fuel movements 
in the core can also be limited by sub-division of 
the core into relatively thick-walled sub- 
assemblies. Other desirable safety measures 
include the provision of multiple coolant circuits, 
arrangements for the removal of shut-down heat 
by natural convection, and enclosure of the 
entire primary coolant system in a leak-proof 
tank of coolant, to guard against loss of coolant 
and to provide a large thermal inertia. 

Sodium appears to be the best coolant for a fast 
reactor as it has heat-removal properties superior 
to those of the heavy metals and is less difficult 
to contain. If very high core temperatures are 
necessary to maintain the fuel in a liquid state, 
it may be possible to lower the temperatures 
in the external circuit by placing a regenerative 
heat exchanger in series with the core. Gas 
cooling is not attractive, as very high pressures 
would be required to enable gases to transport 
sufficient heat from the small cores which are 
characteristic of fast reactors. 

The only possibility of avoiding a fairly high 
lower temperature limit in the core appears to 
lie in the use of a mobile liquid-metal slurry 
fuel. There is as yet very little knowledge of the 
rheological properties of such slurries, and 
before they can receive serious consideration it 
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Fig.6 Heat removal circuits with fuel processing and dump 
equipment for a large American liquid-metal fuel reactor. 


will have to be demonstrated that reactivity 
changes due to settling out of the particles can 
be prevented, either by natural convection, or 
by horizontal sub-division of the core. Methods 
of filling, dumping, degassing and concentration 
control would have to be developed for these fuels. 

In a fast neutron blanket, even higher tempera- 
tures or thicker slurries would be required. 
However it may be possible to use a “‘thermalised”’ 
blanket. This would incorporate a moderating 
material in its outer regions to thermalise the 
neutrons, thus allowing them to be captured in a 
blanket of moderate concentration and thickness. 
The requirements of such blankets are rather 





similar to those of thermal reactor blankets. 

A small experimental liquid-metal fuelled fast 
reactor is under development at the Los Alamos 
Scientific Laboratory in America.* This reactor, 
known as LAMPRE-I is intended to demonstrate 
the feasibility of a liquid-fuelled fast reactor, and 
to provide operating experience. The proposed 
fuel is plutonium-iron eutectic, which is suitable 
for this small reactor experiment as the heat 
output is only to be about one megawatt. The 
fuel is to be contained in a tantalum calandria, 
cooled by sodium. No breeding blanket is 
provided. If the experiment proves to be suc- 
cessful, more powerful liquid-metal fuelled fast 
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reactor experiments are envisaged, 
Future Prospects 


It is clear that a great deal of work 
to be done before practical and cop, 
liquid-metal fuelled power reactors can be 
In the thermal reactor field, Many practi 
problems have teen uncovered, and work 
proceeding towards solution of these. In : 
cular, the problems of bismuth mags trans; 
fabrication of impermeable graphite componen 
handling liquid-metal slurries, and high tem . 






















FAST DATA PROCESSING SYSTEM 


Designed for commercial and scientific work, the 
newly developed IBM 7090 is the most powerful 
data processing system yet to be marketed by 
IBM United Kingdom Limited, 101 Wigmore 
Street, London WI. 

Up to five times as fast as the IBM 709 (the 
computer which is to be installed for the United 
Kingdom Atomic Energy Authority) it is capable 
of 210,000 additions in one second. Its ‘* multi- 
plexor”’ system can handle up to eight data 
channels, and each data channel is capable of 
handling up to 10 tape units as well as a card 
reader, card puncher, and printer. Its magnetic 


core memory holds 32,000 ten-digit words and 
the access time to instructions is 2:4 millionths 
of a second. 

Whilst actually computing, it can simultane- 
ously read or write at the rate of 480,000 charac- 
ters per second. 

The input and output methods, and the pro- 
gramming techniques, are compatible with those 
of other large-scale IBM computer systems. 

The first sale of this machine, which costs only 
one third more than the IBM 709, will be made 
to an overseas buyer. As yet no orders have 
been received from within the United Kingdom. 
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defined. A search must be made for Suita Armstr 
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A lightweight scaling unit of low power cot a 

sumption has been developed by AvW of 
Limited, 92-96 Vauxhall Bridge Road, London, 

SWil. The unit uses ferrite cores # 8 

bi-stable elements in a_ scale-of-ten circull, l, 
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which the currents flowing in the scaling circu al 

magnetise thin strips of nickel iron mount P 





around a balanced pair of compass needle. 
The resolving time attained is about 3 mice 
seconds and the maximum mean count rate 5 
250 ke/s. 
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VICKERS TRACTORS 


IN THE ARMY 


Big Wheels and Resilient Sprockets 
Give Shudderless Drive at Higher Speeds 


cement that an order for 60 Vickers Vigor tractors and 
associated earth-moving equipment has been placed with Vickers- 
Armstrongs (Tractors) Limited, Scotswood Works, Newcastle upon 
Tyne, 5, by the Ministry of Supply for use by the Royal Engineers, 
focuses attention on the use of this machine in military service. There 
is, in fact, basically a closer connection than is at first sight obvious. 
When the original Vickers tractor, of which this is a development, was 
designed, it was based on the fact that the rate at which a heavy tractor 
can perform is limited by what the operator can stand rather than what 
the machine itself will take. The tractor suspension was therefore 
designed to travel over the most difficult terrain without losing speed, 
straining the hull or causing undue discomfort to the operator. The 
springless, self-articulating suspension which resulted has something 
in common with that of a military tank, which also has to have fast 
travel rates combined with reasonable conditions for the crew. 

As a result of the attention paid to the design of the track gear, which 
combines the advantage of a wheeled and a crawler tractor in a single 
machine, and coupled with massive construction, a Rolls-Royce C6SFL 
supercharged 6 cylinder diesel engine and appropriately powerful trans- 
mission, the Vigor tractor is, it is claimed, the fastest track-type heavy 
tractor made. The sprocket drive on to the tracks is in two sections 
which are separated by rubber rings. These absorb the shudder and 
vibration encountered at high speeds in machines of this type, and 
cushion the take-up drive from the engine. 

A very wide range of matched earth-moving equipment is available for 
use with the Vigor tractor, and the machines ordered by the Ministry of 
Supply will be fitted with several different attachments, of which the 


The announ 





This Vickers Vigor tractor is being 
used by the British Army in Malaya. 


Meanwhile, valuable operating experience has already been gained 
by Army engineers. A Vigor tractor, fitted with overhead cable type 
dozer equipment is at work in Malaya, where it now has more than 
1,000 operating hours to its credit. 

The Vigor is operating in dense jungle, clearing the way for graders 
and scrapers which are building a 64 mile long road, and it has been 
found that the good manoeuvrability and high forward and reverse 
speeds are an advantage when working against time, as when the 
maximum progress must be made before the monsoon season causes work 
to stop. In such circumstances the Vigor has been run continuously by 
three operators On a shift basis, stopping only for re-fuelling and for 


towing winch and hydraulic dozer blade shown are typical. 


Production 


routine maintenance. 


CERAMIC AND CARBIDE TOOLS INVESTIGATED 


Ceramic-tipped single-point tools have been 
available in Great Britain for several years, but 
until recently their use was restricted. The 
increasing interest shown by cutting tool users, 
and the wide differences in opinion about the 
potentialities of ceramic tools led to a sponsored 
research programme being undertaken by the 
Production Engineering Research Association 
of Great Britain, Melton Mowbray, Leicester- 
shire, and a report on the subject has now been 
published by them under the title Turning Alloy 
Steels with Ceramic and Carbide Tools (Report 
No. 61). 

Eight makes of British and American 
“clamped-on *’ ceramic tips were included in 
the tests and, in the case of the British tips, two 
of the makers supplied three different grades. 
One British and one American make of carbide 
lip were included in the tests, for comparison. 
Testing was carried out by turning alloy steels, 
under various conditions of feeds and speeds, 
in the 45 to 65 tons per sq. in ultimate tensile 
Strength range. Each test bar was skimmed with 
a spare carbide tool before testing started, to 
remove any surface skin effects. Tips with 
negative and positive cutting edge side rakes of 
~6° and +6° were compared in a short series 
of tests. 

Stock removal tests were carried out at 
800 ft per min and 0-0066in per rev and at 
1,200 ft per min and 0-0044 in per rev. Addi- 
tional stock removal tests at 600ft per min 
and 1,200 ft per min at a feed rate of 0-0133 in 
Per rev at O-lin per depth of cut were used 
‘0 determine the effect of cutting speeds on 
tool life, 


For finish turning investigation, tests were 


carried out at two cutting speeds, namely 800 
and 1,200ft per min, and at two feed rates 
namely 0-0044 in per rev and 0-0066 in per rev; 
the depth of the cut being constant at 0-01 in. 
A speed of 400ft per min and a feed of 
0-0133 in per rev at O-lin per depth of cut 
were used for the negative-rake/positive-rake 
comparison. 

An overall assessment of the performance of 
the various types and grades of tip tested showed 
that two makes of ceramic tip, one British and 
one American, compared satisfactorily with the 
British carbide tip. The American carbide tip 
compared satisfactorily with its British counter- 
part at a cutting speed of 400 ft per min, but it 
was inferior at higher speeds. Most of the stock 
removal test results indicated that the volume 
of metal removed was higher and the tool life 
longer when using the lower-speed and higher- 
feed combination, that is, 800ft per min at 
0:0066 in per rev. For finish turning, 800 ft 
per min and 0-0044in per rev was the most 
satisfactory combination of speed and feed. 
There were no marked differences in the per- 
formance of tips with negative and positive 
cutting-edge side rakes. 

Although certain makes of ceramic tip proved 
superior, the results of the experiments cannot 
be used as the basis of specific recommendations. 
It is possible that some of the manufacturers 
who supplied tips for the experiments have since 
developed improved materials. Nevertheless, 
the investigation has shown that ceramic tools 
can be used successfully at high stock removal 
rates, and they may be superior for finish 
turning in terms of surface finish and tool life 
based on flank wear. 


REDUCING FATIGUE 


Not all aids to increased production are com- 
plicated or costly. From time to time a simple 
device is introduced which, at negligible cost, 
helps an operator to do a job faster, more 
comfortably or better in one way or another. 
Such a device is the elbow board used on the 
assembly lines at British Typewriters Limited, 
West Bromwich, Staffordshire. It consists 
simply of a hardwood platform with sloping 
wings, about 3 ft by 2 ft overall, and with the 
wings projecting a few inches from the bench 
towards the worker. The operator rests his or 
her forearm or elbow on one of the wings and 
the hand comes automatically to the correct 
height for the work which is placed on the 
centre platform. Used in conjunction with 


normal adjustable seating this simple device 
has improved comfort—and has proved popular. 
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TELEVISION — Rent or Buy? 


In many evening homes the focus of attention is 
a television screen. But the set is also a focal 
point for other interests: suppliers of television 
equipment are watching the increasing business 
handled by rental firms. The way people acquire 
sets has been changing. More are renting 
them. 

The case for rental relies on the financial 
properties of the television set. It is expensive 
to buy, it can be expensive to maintain, and you 
cannot get much for it when you try and sell. 
From such considerations rental firms argue the 
financial advantage of renting. Working with 
a large number of sets, the rental firm can 
manoeuvre its finances to handle capital cost, 
maintenance, and depreciation in a more efficient 
way than the individual owner can. They are 
able to make rents competitive with the cost of 
ownership. They are able to make their mainten- 
ance service competitive too. 

Renting is probably cheaper if one expects to 
change to a more modern type of set after three 
years. The qualification “ probably” has to 
be put in because of the variation in maintenance 
costs. Whether three years is a reasonable time 
to own a set before being prepared to pay the 
price of changing it for a new one is a different 
matter, depending largely on personal taste. In 
the past, however, many sets have been changed 
after such an interval. 

A figure for the cost of ownership over three 
years can be worked out by taking the cost of 
an insurance policy as the maintenance cost. 
The figure for most sets is about 4s a week. The 
cost per week of owning a 17 in set, for example, 
can then be worked out as follows. A set that 
originally costs £70 can be traded in for £10 
after three years, this is equivalent to a deprecia- 
tion of 7s 8d a week; so that the total weekly 
cost is lls 8d, being greater if hire-purchase 
terms are used. In comparison, a similar set 
could be rented for between 8s 6d and 10s 6d a 
week, depending on the rental firm. (Not only 
are the rates offered by firms different, but their 
rates of rent reduction with set age are different 
too.) 

There are two main ways of renting sets—from 
a rental firm or from a retailer. A noticeable 
increase in the number of retailers offering rental 
schemes has occurred recently—in most cases 
they are acting as agents for the manufacturers— 
but the major part of the rental business is 
handled by specialist firms. For example, 
Rentaset Limited, Percy Street, Swindon (part 
of the public company, Relay Exchanges 
Limited), provide radio and television rental 
through upwards of 130 branches. They main- 
tain their sets through some 40 service centres 
operating in conjunction with 500 vans. The 
large number of vans is indicative of a character- 
istive feature of such firms: the provision for 
easy contact with their customers, to ensure 
good “ picture presentation.” 

The phrase was used by Mr. L. F. Odell, 
director of Visionhire (Great Britain) Limited, 
36 Cedars Road, Londen, SW4, when discussing 
the work of his television renting firm. He 
pointed out that it meant not only the main- 
tenance of the customer’s set in working order, 
but also the selection of an adequate aerial 


system for it, and the careful adjustment of the 
set on installation and throughout its working 
life. 

Apart from the technical aspects of such a 
service, there are other considerations governing 
its efficiency when a firm is relying on rental for 
its income. “‘We put our assets in other 
people’s houses,”’ remarked Mr. Odell, “‘ and it’s 
in our own interests to keep our sets working 
efficiently.” Not only that: the fact that no 
additional charge is made for subsequent 
adjustment or maintenance encourages the 
renter to demand the best from his set. Whereas 
the set owner may be relucant to call on his 
retailer to adjust the set when a slight loss in 
picture quality becomes noticeable, because he 
does not know how much the adjustment is 
going to cost, the renter feels quite free to call 
for service from the rental firm. In addition, the 
rental firms rely very largely on personal recom- 
mendation for their initial expansion in a new 
area, and are anxious to obtain a reputation for 
service. It is not worth their while, for example, 
to install a set where a satisfactory signal cannot 
be received. 


MAINTENANCE IN BULK 


As far as the technical aspects of maintenance 
are concerned, the large rental firm is in a strong 
position to compete with the individual retailer. 
The rental firm buys a large number of its sets 
from one manufacturer and so acquires them at 
very low cost, often below the price paid by the 
wholesaler. This saves not only capital but also 
maintenance costs. For, in addition to being 
able to buy its components in bulk at a very low 
price, the rental firm can standardise its mainten- 
ance equipment and _ installation procedure, 
while its technical staff need only be trained for 
one type of set. As a result, adjustments can 
be made that the retailer often has not time for. 
Visionhire, for example, are able to spend time 
rewiring the turret tuners of their sets to bring 
the two channels normally received to adjacent 
positions of the switch. This helps the firm 
and the customer: the latter does not have to 
rotate the switch through a number of positions 
before obtaining the alternative programme, 
and because of this the switch gets used in a 
better fashion, lowering the amount of mainten- 
ance it requires. The firm are also able to refine 
the installation procedure set down for their 
technicians to an extent that would be confusing 
if the same technicians had to deal with, say, 
six different makes calling for six different 
procedures. 

Problems outside the scope of the normal 
maintenance staff are dealt with in Visionhire at 
a cen‘ral laboratory, which issues its findings to 
branches in the form of an instruction sheet. 
One of these, for example, concerns the conver- 
sion of a particular manufacturer’s receiver from 
balanced twin feeder input to coaxial feeder 
input. It has been found that the conversion 
recommended by the manufacturer was far from 
satisfactory in weak signal areas. The cause of 
this is outlined on the sheet and an alternative 
method prescribed. 

The same firm also produces ‘ Technical 
Information Circulars ’’ which deal with other 


types of problems. The first, for 
explains the steps taken to provide thregg 
houses—13, 15, and 17 Eltringham Stye 
suitable reception. The houses were! 
“shadow” of a large factory building: 
was found that at number 17 a viewable 
could not be received on either ¢h 
numbers 13 and 15 it was possible to 
channel 9 on a three-element Yagi arrays 
it was found possible to receive ¢ 
number 13 by keeping an “X” ae 
close to the ground and a side wall. By 
the signals from the three aerials and using: 
over boxes it was possible to provide q 
enough signal for each of the three ho 
both channels. 


THREE-YEAR ITCH 


Thus there are strong arguments that a vee 
renting a set can be assured of seeing ayy 
picture. But returning to the length of tim 
that the owner expects to own his set, is it fie 
that many will accept three years as a 
period? In the past, when screen sizes i 
changing rapidly, from 9 to 12 to 14inj 
upwards, there was the tendency to buy aiey 
set after a few years. But now the most pop 
size of set is 17 in and there seems to be 
reluctance to buy the larger 21 in size, 
may be in part due to the bad presentationg 
21 in pictures as a result of unskilful adjustimen, 
for a frequent criticism of such pictures has tee 
that they are too “liney.”’ But it is Work 
noting that a survey carried out by the Consumer 
Advisory Council (ENGNG, p. 192, 8 AugySi) 
showed that the majority of those questioned 
would prefer a larger screen. 

There are other features, apart from sefee 
size. The shallower cabinet achieved witha 
110° tube does not seem such a powerful ingen 
tive to change a set as the original growin 
screen size was in the past. However, tw 
other technical developments that might ® 
important to the television business in thite 
years time are high definition and colour. Te 
introduction of colour appears to be a long Way 
off: although technically possible it does mot 
appear to be financially feasible. But a recom 
mendation favouring the adoption of r 
definition standards is expected to be made 
the Television Advisory Committee in their report 
to the Postmaster General. The standatts 
would be restricted to channels in Bands IV 
and V, which have been used for 625 line expéetr 
mental transmission in monocrome and ¢ 
It is likely that the Government’s decision of 
television standards for such bands will & 
announced before April, in time for considenm 
tion by the CCIR meeting at Los Angeles. Al 
estimate made recently of the time needed @ 
install a complete high-definition service for th 
whole country was eight years. 

Speculations such as these perhaps influent 
only a small number of the people who 
to rent sets, and maintenance costs proba 
are the biggest influence in settling the decision 
Whatever it is that clinches the argument, th 
number of sets acquired by rental is equal ® 
the total number bought, outright and by hire 
purchase. The method could spread. 
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